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(54) TRANSMITTER 

(57)Abstract; 

PURPOSE: To form the transmission/reception system in which much more 
information at the same frequency band is sent by solving it that the 
impossibility of transmission information quantity cannot be increased when 
a frequency band is limited in the transmitter sending a digital signal. 
CONSTITUTION: A modulator 4 implementing m-value QAM modulation in a 
transmitter 1 assigns n-value data of a 1st data string to a signal point 
group formed by grouping signal points of n-value 1st data string and p- 
value 2nd and 3rd data strings on a space diagram and sends a modified m- 
value QAM modulation signal. A demodulator 25 of a 1st receiver 23 
demodulates the n- value 1st data string, a 2nd receiver 33 demodulates 
the 1st and 2nd data strings, a 3rd receiver 43 demodulates the 1st, 2nd 
and 3rd data strings, and even in the case of the receiver having only n- 
value demodulation capability of n<m demodulates data of the n-value 1st 
data string when the m-value modified multi-value modulation wave is 
received in the transmitter. 
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2 3 \t^z> ^ )\^mmm 5 1 ^msir- § s c *^b^ 

©^ffJ16QAM. 6 4 QAM$:Sfi-rS«-&^ 1§M 
»2 3{±llSBj@|«t*S^-r5:ii:*5> BlSh^So C©fe 
i&02 5 (a) ©<te.lCi^MMl *5 (7r/4 + n;?r/ 
2 ) ©^S±©ffiMlC 8 -o©{l^,-^.^Se® Li3g{tt-tl 
«s 4M{S:&^HJ: 5«i^iS&S^T-^i.o 31. 02 5 
(b) ©J;dK:n7r/8©^JK®®SiS±{cl G-Ir©® 

^.■^^ias-rn««53^?ftWife!H]E§ 1 3 i i 6®{g;^iC 
©aBiiii^s^:^ s^SRffl-r s c t j: f) m^.-iS t,s$sjii ^ 

^4PSKM1 6QAM^Sifl^©i»32l«?<£§^{CS 
*fe-r-§-2>o COa-e-Aa/ (Ai + AO =tan ire/ 

8 ) fcjfiti) <t d tci^ft^ 1 (Dm^r^.-^m.-^ bjsift-rtKs 

J:V^o CCt-QPSK{s^<S:§{Bt-5J»-&S:#^T^^ 
So llI2®5l{S«l©M-^;Se«^fl|/^S[ijiS6 7©J; 

d tcM-^.'^fitMii (mis) ©Q P S Km-^OM^->^tt 

S<&AM^©S^S:»S-rsC i:*>T-?S, ^©i^-^^ 
1 S«M 2 3®e^<^fi[M«lig|5 1 3 8 ii<l^;^©ffiM 
^^M^*) U < J±(£[B^SM^S: P M, AM^®«ia-r 

[0 0 4 6] *{Z33|ji^l(c:Mt)119©-<^ h;!/^^^ 
V^TC:rT*3@l^t«l©l 6PSK©3M(g«^$rSteW-rS 
i:0 9©<k^{c{f^..^8 3©7k^^^ h;i/;5[Ri©tS<eA 
i^^l 8©7^i^^';i/3^{g:^5 l®4PSK«fgHgfim 
:t)ATo<t <^2>o ^ 9 ©^ 1 ftpg©®-^ 

j^8 3. 8 4. 8 5. 8 6 ©^3^^i^SH^T•?^1-^ 1 4 P 
SKS{tRjtg#.J^8 7{::A§o Cti^®M^^^lSft 
^2 3T-§{tbfc^^. :i©4o©{i-^;Stt0 2 0©S 

e'<^ h;i.Ei©^i#su«^cAi>o tieoT. 

^2 3{±E9®M^^8 3. 8 4. 8 5. 8 6®V'«m 
$:§fsbTt,^2 OOM-^,^^ 1 5 1 i:*iJWL. (11) 

<5'tt0 8{c^Lfcj;d{c. ^^mm-KJo^i^wmmm- 

9 1© (1 1) . t)^l 7^-^?rj© (11) 
S. ^2ftpg. %Zm^. ^4*PM©J®-&^,|H]fl|l;:LT 
^l7^-^?iJ{i«P$n5o O^D. ^I§ea23{i 
16QAMt,U<tt3 2QAM*,L<Ji6 4QAM®3§| 
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-^n<D 2 b i t (D7'—'9(D^-^m.m-t^:iiiKtii^. 
Z (Dl^-^ii^ 2 7^-^ ^ij-^^ 3 7=—^ ?iJ®<t-^«i^Tll 
l~B4®^fOM-t;^fflf9 lK:@^$nSfe»^l7^- 
^?|J©^i■^©^S^tttiKSS:#^^v^, bA^uag^lJ^® 

[0 0 4 7] *)U «S©*i»6S®!±5;t;{clS|^*i5fev>:& 

^ E! 9 © J; -5 ^etie*©«-^,'^^?§g|;^ii:;©-IS© 1 6 ~ 
10 6 4 QAMT-Hat-^So LiPb. mjift© J: d tc:%±e 
^li:«v^. «Me3iT-{imM©itS3b5tix.Si:*T-fe.±{f 
rj;^ tJe-pT*i*©tt'8IS©ffi;fj|5M 
# *P«fte® «;>3©PI^A^ jifStU tiT V > 

So .r©«^{iD/r-y h©fiTfc,±(f3:^ bA^ij^S^ffic 
J: !^S<^e>'&v^PID^d?«<. jlfstti^tiafs^M® 
:g^2 OW. WLmmmX'^ l O 0W~2 0 OWgJST-^ 
-5c tifoT. El9©d:5^<t-^,'^^H§^:&^©1 6QA 
MT-4P SK^fej^LcfcdhbfeJ^-^l 6QAM©t6its 
{i2Aa = A2ffeS*'5>3A To'i;>S ttatjmtix- mM-t 
20 Si:9^jejSi:«i;i.o pA£:t4^4)fc-&5fc«)tc4PSK 
©9{g©a:^*Si2<STfeS. A^o4P SK©||1 SftM 
4,/J^M©T>7^:^T-§:^MDrtg^Cb<t■5^:Ti>fc. 
ftia ^ V ^ S «MT- (i C n/£ Jt ® i±i* & » S C i: ttl^ 
bV^, mXiS.A 0W®i^X5^A-C{±3 6 0 W;i>M i: »5 

[0 0 4 8] ^:iT-. #^T«5*^Si;^A^(C^T®g{t«fe 
*si5jl^:fe$^®7'>5^:>-®i^. |Hlb3^fs«:t/^i;e.^Ji§ 
mm^^-l5^^iemi$imifii^\'^<. b*^b:^#$®S'&S 
T > 7^ ® S ft MP i: ^ M^fc # >^ 7" A ^ # ^ T a«i^ 
30 stfffe;fee3l;5^A^«jEKT-SSo 

[004 9] :itit:^i^^\zm^^ i: 4 P S K{±/J%S® 
T>7^:^-^fflV^fc^#T•^£n;:^ h®§<ii>;^7^AT-S(i 
$-y-S{s#^^ti-^1-o ifefc 1 6QAM{i4'S7'>7^^ 
<&fflV^^:^'i4tgT•SSAs«n;;^ h®^<g«^§{ti>y^7" 
AT-Sfs ^-a-SjStCB^o fc H D T VS?®S{^ jDffifit-y- 

fc-{tT-4P SKi: 1 6 QAM. 6 4DMA^ 

40 [0 0 5 0] «?!l^«Ell 0©J;d{CAl =A2i:;&S<i: 

Cfc*^T-tSo C©^^4PSK$:j3lfl-rSfe»®fii|i 
A(4)a:--^^ h;i/9 5-eg:iT-^. 2 Aa^®^;5;Ki:'fe 
So ^^®JS*iA{ 1 6 ){±^^ hjl/9 6T-«31T-^ (A 
. + A2) (B. + Bz) ^©¥:^^Mi;;feS. 
[0 0 5 1] 

I A(4) I ^ = Aa^+Bx^=ATo^+ATo^=2 Ato^ 
I A( 1 6 ) I === (Ai + Az) ^+ (B, + B2) ===4 A 

TO^+4 AtO^=2 8AtO^ 

50 I A(l 6) I/I A{4) I =2 
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-istG^^^mmx-it^mi emQAucommtiX'^tti^^ 

AS A 2 o®lifi$:^»l&^-r i. ^ i: t- i ^ 2 

3 3 T-SffiT- 1 ^ , El 1 0 ^ 1 ^ftlfi^ 

9 1 <D^<Dm^!^<Dmm.^miA^x-^ . 4 p s 

K©<i^.-i^F^^St2 Aai:lt-^5i:A2/2 Ai)5:5o Aa 

-XitH^cDSmmmi^'Ji^mttjL^^ 4fe©SfI^jSS: 10 
^2§e«i3 3®T>7^:h3 2®4^gr2?& 

2fS-r^cffc'*,r3=2 r,{31-tl^^<J:V^c, X. ^ 1 
>)^2 7^— :itt$rHDTV®«:^fiK 

lf;^$rS{tSCi:A5-t-t^„ t^e-:3T^2SfI^3 3{±-^ 20 
©^It:^;^ ^T•t<tV^„ C3T% 4PSK©^— FgM 
©fc»^C«^£3e^^sm:b*s^^■^TV^Sfe4t). iaio©A 
ii:A2©lt*K:cfc!3 4PSK©Mmm:*7tcMt-5^1 
6 APSK©jgfta;^ltn,ei:^2SM«l3 3©T>7^ 

[0 0 5 2] C:©«®{b$:tti>&»f1-|itLT5!*?>i:s 4 
PSKOateje'SJfe^lliai^;!/:^— {±{ (A1 + A2) / 

Ai)=fg>::n^naet^S-r?)i:s ^JfJ 1 6fiQ AMT- 

h i(D{m^m^m\±A^^ 4 p s k x-sfit- 
5i:t©e^iMHSEaitt2A,. m^^mmmfoitm^ 30 
Az/2A. x-$,^t^^§:m-r>7^-)-(Dii^mt:r2t-r^ 

^-fg*n,6i:^2S{l#2 3©T>7^:^2 2©4^gr 
[0 0 5 3] .-^102 tt^Sg^d^.-^©:®-^© 1 6 Q A 

±*i^LT*)^2§«M2 3©T>5^:J-i!|igr2ttgt«5 

[0 0 5 4] mmo^m-^. mmm±iiim^^tixis>j.. 40 
0 3com^x7r.-ro m^iizcDmmf^tii^mxit.^ 

1 0 4liiifti^;i.^-4feT-^2Sfl«6 2 3©7'>7^ 
:^*gr^tt2{g{C^e;|>, ^t. ,^1 0 Sttjiiirn^;!/ 
^-ifi2mX'r^im5^lZtj:^o Ztl^it. MmibPS 

[0 0 5 5] nieA^S J;»3'h$V\c:i:$:Aai;AaT-«^ 

n,6=((Ai + Aa)/'Aj^g 5 50 
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Azg 1 . 2 3 Aa 

lai 0A^?>t9-i'J(i^.-Si¥F^©]ig^^2 A(4), A:Kmr\i 
^2A{l%)t-r^t. A(4)i:A(16)-A(4)H:A,tA2 

^^e-:)T{A(l6))^g5^A(14))^i:t-^^ttiv^ 

)kizmi.(0 6 4AP sKmm^m\'^rzm^miro B3s 

M*i4 3tt. 6 4fflQAM«^*ST-t5o 

[0 0 5 6] 012 ©^i? h ;i/0{i0 1 0 (D^i' h 

©^iU{i^.'^P<&4fit>b^f, 1 6{S(Clii)D^-i-fc«-&T-$) 
i.o 0 1 2 ©^ IrS-fOft-f-.-^P 9 1 (DtplZitm^}^ 1 7 

0 ^ti^tbt b-r 4 X 4 = 1 emtDm^iS^ifimmmi^mm 

$nTl^^. :i©«^s 4PSKi:©SS«'ttSr*)fc-&S 

»3ifs S rf] © A X ^ A Totc iS^ ft n^ffc ^ ^ V ^ o 
^3SM^4 3©T>7^:^-®4^g^r3i:Lt:. mm. 
tB:*;fi^n6 4i:^«b&«-a-©r3©«^. IH^lcb 

r3^={6 V(n- 1 )}r." 

ttt^.mi 3 6 4ttQAM©iiigr3-i±l±)fig|&n© 

[0 0 5 7] fe;eb. mi 2©J;-5'&:iEMT-ii^2g{3 
^3 3T-Sflbtil-&4P SK©2 b i t bA^ffii^T-g 
^i;V^©T•Bl. ^2. ^3©3-o©jl§j5:tt^5g3:?-M-^ 
{Ctt. ^2SM«t3 3t^6 4(itQAM^SiJSA»e,^ 
Bl 6«QAMS:aii-ri.«ltE?&*)fe-B-?.Ci:*sS*b 

[0 0 5 8] 121 4(D^diz3mm(Dm^J^<D^)V-\^ 
^^^n^^ c i: t J: ») 3 ':><D^mm(Om±i&ifi^tL-r 

mi mmtinxmrn-r^ hs mi ^mmm^^m- 

9 1 tt^ 1 7^— ^?fj© 2 b i t © (11) S:§!) t) $)Tfe 

[0 0 5 9] ^ 1 SJ^giJfi-^^^Sf 1 8 1 IZttm 2 

5^_^^ijcr)2 b i t® (1 1) ^i!)»)feT5o ^ 2 iU^ 
t!)fs^<^?l 1 8 2{C{i (0 1) ^3iiJ^S!l«^..^p 

18 3{C{± (0 0) ?fe^4iiJ^giJ«^jSPl 8 4{ZH: 

(10) $:fiJ!3feTi.. ^©ClhttE?^:*!®-?^-^. 

[0 0 6 0] ^ 1 5 ©^ 1 mM(D^i7 ^;^ElSrffl^.^T^ 
3 7^-^ ?U©{i^jMiBg$:P b < iJiw^ s i:fi^Jx.«fl* 

i^201, 205, 209,2135(11). 

202, 206, 210,2145: (01). 2 
03,207, 211, 2155(00). m^;^ 2 0 
4, 208, 212, 2165 (10) hth-tii. mz 
7'—i>n<02h±t(D^—5'^mi'r-i'. »2 7^-^' 

hm^XyX. z'mm<D2hit=r—^ifi'&iL\.xB.mx- 

[0 0 6 1 ] 6 b i t©7^-^AS3i2,^:lt-r-^c <*I6B^ 

©t^hbTSoOb-^^l/CfSlfeOM^CSSMMT-. 2 
bit, 4b it, 6 b i t®M;^t5ej^M©7^— 

fiiilT-S b3b^*>. 3-:?®pgSO£j2IP^©jia:<45t)fc-B- 
[0 0 6 2] CdT*. 3PgJie2l^®^S:tt5*>fc#S 
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tz to iz '2>wti:m^^(Dmm.i5 ^^mmt^o 

[0 0 6 3] mi 5lCfe2>J;ol3. ^-r> ^l7-"-^?iJ 

[0 0 6 4] iJrjr^ 2 T^-^j^ij^ft-^,-^. <?yx.(siii 1 0 
®fi^*. 9 1 i:^ 1 5 ©iydtyfi^.-^p® i 8 2 , is 

3,184 cDm^.^i:ESiJT- § ^ i d {cif-^.-SF^SggS^ 
[0 0 6 5] mi 5T-(i2/3 A2f£ttSlbfca^<&S"N 
2 0 1, 2 0 2©{l^i^FaSg^ttA2/6 hti.^,mZ 
Wr^. T>7^:h3 2 0DitigS:r3hLT> 

{gT-^5i:^«-rSh. r3^=( 1 2 ri)V(n- 1)^ 

1 6 0Dttif^2 2 iT-ft-B-S. ^!I^K,'^2 

2 2. 2 2 3a:>m-^4F SKmm::^^)V^—CD6iScDm 

2. ^3©7^— ^?iJ*s«^-etSCi:*5fc)*^?.o C®« 

^2 5^-^^J©M^,'Sr^SBgt*s2/'3 A3i:Je-^< 
tzlsbrz^= (3 rO V (n- 1) t) ftJ^ 2 2 3 ® 
J;-5{3eqF^2Se«l3 3®T>5^:^3 2 4;>;t<f i> 

[0 0 6 6] ^®;^tfe{±. :®^.-^0id iC^MOiHilJ. 

t). flSM®^3I^S^^;^=^f-*^:;*cr13{c:^giDbfcW*tc^v^ 

Til 1 ^mm 2 3^m2 simu 3 3 <D^m^-^ ^mt£ 

dc^i:^<. ^fcajtig^^ii:5fe<^3 7-*-;S'?U^j^S 

[0 0 6 7] ^mmm^wiBM-r^tzisbiz. ^rmz^m 

m3 3t^(bm^?>o miai®^lSfi«2 3A57^3t5*Sr 

^fi^jso^iJifi^ 1 (Dm 1 T^-iS? ^ij^m^T- ^ s i 0 

mi 0 b 1 6 fa©!!^,-^-:? S D II 2 7-'-^ ?ij© 1 
6QAMcr)2b:<vhffl{g-^^^^lC«^T*t^. ^ 1 7^ 

-^?!ji:-&t3-y-T4 b i t©{I-^^fII^T-?5o C1©J© 
-&A1, A2®it**5ji{t^tct "J^^cC^-o CI©7^-^^ 

112 i(Dm.mmms&2 3 i-r-is^bs «sii]ssfcra«S: 

itSo ^ntc J: t)AMffi^ASqItgi;5&?>. 
[0 0 6 8] EI 2 l©l|2gfs^3 3©7D>y^lli:^ 
H 1 9 ©^ 1 Sfi^ 2 3 © lUiJJJf 15] b«fi£T- 
feS. jS■5^«:^ ST7'>7":>-3 2AST>7^:^2 2iti 

5©rtgP(c«^SMa5 2 3 1 i:. mi 7^-^?iJS^gB2 

3 2i:^2 7^-^5'?"JB^a52 3 3S:*>o. ^liJtSW^ 
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mmi 3 6{±^jfji 6QAM^mm-§-^tzibAMmmm 
mu-<;\yt±^2m(Dmm^i>-Oo *^b^©j»-^, 

5g!fl^l 6 QAMfi^©&«4). 02 2®ft^^<!7 b;nacD 

«t^(rsafBA^i3lft«S©jS{itB:^i::J; !3^'fe?.o U^Xs 
THie^Sipfbb/i;?;^^^*— ;uKfiii^-ri>i:> EI 2 2 

THa6= (Aj + Aa/2) / (Aa + Aa) 

10 [ 0 0 6 9] :i©A 1 , A2 *j b< iiTHaeJSti^, ^fi 
^li®<itm©a^tf Igtt, i@Hg^ lit), ^1 T-'-^ ?ij 

©if'tc-^a-tjiM^n^o ^fc«ii§ij»gB2 3 lifi^m 

[0 0 7 0] 112 6^ffiU^T>'7 h ^T'^^^ — A1/A2 
WJ)T-b5^ b A 1/ A2©fit ^ gin S {3 ii^V 31 ^ - i± 

m^^o m2 6cDm 29"-^ mm^^2 3 3 lb (Dm.m 
20 -V'—Yo:>m^i5mziyyvy7^i'—A:,/A^-^mm 

^/A:^^mmi.ti.<ri^mtstztbm^ifimmiztii^, $ 
rzmmmitA:./A^^m^'^^mifit^ < 

Ci:*)T-t^<, «^$'J»(5]S§2 3 1 (i^^ U — 2 3 1 a 
^^Oo TVS5iM©f^-\'>^;i/«{3^?kS btVAfit. -o 

30 [0 0 7 1 ] dCa^tt^AS^B^®]©^, m2y=-'i'm 

(Dm.miitmmttj:^o (^24) ®:7d-5^+- 

[0 0 7 2] m.mmmm^ntjii^m-^X'i>y.y'^yy'3 

1 3®4P SK®ai@^^tK;^7^>;/7-3 0 1 ©^It^-^ 
^iJO^^JiT-gS. ^^IT. Xy''yy3 0 2-xmiy^- 

^nn^m2 3 2xm^ti?>'iM.mmm^'i&mmm^2 3 

1 izMho 'lMMmm^2 3 1 {±;^7^>yr3 0 3T-m*s4 
X{i2;&e.;^7"^y 7-3 l 3®4 P SK*) b < tt2P SK 
®«li<SrfT-5. N035:e.;^7^<y7'3 0 4T-mAS8X«i 1 
40 6'&^;^7^>y7*3 0 S^Nipi^o N0®«-g-!i>^7=-^y7'3 

1 O^^SlOo 7.7- vy 3 0 5-eiiTH8 i:TH 1 6®S 
»S:fT-5. 5^ 5' 7*3 0 6 T-ai@$iJiBlgP 2 3 1 tiAM?! 
^©SgfBT H 1 6 1 ^S'JS^EISS 1 3 6 2 WSA 
B^lHlSS 1 3 7 ICjg !9 . 7.5^ 7-3 0 7 . 3 1 5 T-'SJf^ 

1 6 QAM®«iii:^27^-^^iJ©||^As^e$n.2)o ;^ 
7^^y7"3 0 8T-3^7-U-h#-5^:i:«y^!7$n, SV^i^-& 
a:;:^'7^<y7*3 1 3{CR»)^ 4 P S K«^*ff ^S:^, 

[0 0 7 3] t7cC©^-&. 112 2®{l-^,';^>8 5. 8 3 
{icos (wt+n7r/'2) ®:ftJK_h{w$)^7&5, 
50 8 4 . 8 6{iC:®AS±^C3fe^^<, tJ^-pT0 2 1®^2 7^ 
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-^^jB^gP2 3 3 ct f:)mmmn±\Bimi a 1-^^27^ 

fe ^ o 

[0 0 7 4)^2 t"—^ mufimm^nmm-^^m^ ut 
awt-s:^j:<T*)> mi^—^^ticD^x-iim^i^s 3. 

CO 0 7 53 *t3gft«l J:»). 112 3lc^-rcto«:S: 
4QAMCD{l^ASji^>nT$;t«-^. 1212 4®7D 
htc^sfc::^7^>;/:7"3 0 4T-mAs 1 6T•'^eV^A» 
*iM$n;^7^\i'7'3 1 0fm*i6 4J-:i,TA'A55^jc>;;^$ 
T.y'^^rZ 1 1 T'^Sg8ie-^i^:^iCf*l^«^^ ^ 
7^>>r3 1 2{C[SlA^^o :i^T-{i^JfJ6 4QAM^a){t 
■^-■^ F^Sg^ T H ^ to i. i: 

THe<.= (A1 + A2/2) / (A1 + A2) 

[ 0 0 7 6 ] ^ 1 iiJ^fy{s^,iSP 1 8 1 ©cf^tfeSit^ 

Mmmmt:A^tt?>t. m i iu^fyfi-f-.-^p i 8 i 

2 giJ^tOft^ji^P 1 8 2 ©ggSttt ( Az- 2 A3) . 

SipYb-rSh (A2-2A3) / (A1 + A2) h'feSo i 
n$de<ii:««r-2.i:^ d^aA^^ 2§e«3 3©#SiJtg 

7*3 1 3©4P SKt— KfCA^o #S'MffliC$.?>^-& 
(iX5^>;/7"3 0 5'v[^IV^, ;^5^>y 7"3 0 7CD 1 6 QAM 
©«^5ff-5. X7^>yr3 0 8T':t5— h*s:^#V> 
«-&<±. ^5^<;/7'3 1 3CD4P SK*— KtA-g). 

[0 0 7 7 ] dci^^s mmm, i a^ei 2 5 (a) l-?^■r 

J;^'&ft^,'^®^Jf$8QAMfi^^ii{g-rn«. ±X(D 
m^^i^cos (2;rf + n • 7r/4) CD^S±l^fe5 
fcto. 4ilfg[n|gg{c<t t). ^T®^ill?K*s|i]Daffl(c;® 
il ^ 5 toSSi^iS® S^*^® # 7& ?> i: o ^ 

stiSo iaM^b-rvA)fcv%4PSKS:{im- 

*.miv^-^J'9iJ©2b i tttaWT-g. »2§(t«i3 3 
T-{i^2^-<5'FiJ® 1 b 02 5 (a) i:lll2 5 (b) 

<Dm^^mm.m\-xm.m.m:f3n (r, 0) \zi^yvi.tzm 

-a-fcC-CDM$:ia^M#.3^C-CDMi:D?z/. ISM^ 
3^o^t)r, 0:^[pJ{C{I^'S^->7 h^-a-feC-CDM 

C - C D M ^@Mlf, C - C D M i: 0?^. 
CO 0 7 8] S-r^2 5 (a) CD 8 P S - AP S KcD{f 

jiADLfc*>©T-$)i)o ddUT. 02 5 (a) (Cg"^•r<t 
d IC Q P S K * 8 OOfl^-fe?: *,ofiiMS C - C D M 
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©APSK*s|IS.1-i.. ^t^tt«Sffi^-±^3:}3^.^Tffi (P 
ole) h$-&fcff^,.^S:i&ADUfcAPSKT-fe 
SCi:*^?) Shifted Pole-APSKBSLT S P - AP S Ki; 

- S a 5: ffl V ^ S c i: {c J; f) Q P S K i6;!)D ^ n ft ^.-^ 
8 5©ffi:^>{)S^«T-t.5.o SPS-APSKCfs-^iStt 
«ipOQPSK©figffi« (ro, 0o) ©M"^,-^ 8 3 
gr;&fSl{3Sarofc'{ti^7 h^-y-fefi[tt©M^«^ ( (S 
ro, 0o) <£iiilDUfe*)©T-feSc. CI^bTQ 
10 P SKi:|Hll^2 b i t®-tJ-7'5^i'>;^;H (CI b i t® 

CO 0 7 9] ifc. 0 1 4 0®:3>;;^7^v— i/avmic: 
^fi^f-s Mil (ro, do) s (ro+Siro^ (9o) 
® 8o®fi-^i^tCiJigr:5[SllcS 2 r o:/::}^^^^ b^-y- 

Bo) ti (ro+ Siro+Saro. ^o) ®lbit®S 
■^s^ifimu^ti^o cti{i2ffl«®iEB*5$,;5,fc»i b 
i t©1^7f^-\'>^;^As^#^,^^5, 1 6 PS- A 

PSKiiDftf. 2b i t©-9-7'5^-^>^;H i: 1 b i t 
20 ©1tr^-\'>^;i/2 t 1 b i t ®1t:/^-^ >^;i/3 
Oo 1 6 -P S -AP SK.fe0= 1/4 (2n+l)7r 

±izm^j^i^$)^tzisbmi 9T-ii^bfeam®QPSK 
w.mx^^t^\,^ifi2h i t(Dmiv-y^^>^Mimmx- 

t-So c:®idJ::@^^;S(R]tcf>7 c-cdm:;^ 
^ttP S K i: < (c3K«®«Maili^{c4oV^T^^T-fe5 Q 
P S KS^t«^i:S^^H44«t,:feAs^>e35Ht^a^fe^6?gT• 
ft®«Mit3i®^a?£#S:$^^ :i i: ^ < » 2 mft® A P s 

30 K<&fig^te^fis^^®^t^©#v^«M^5t^l-^i:s^^4 
[0080] I2I25 (b) (Dm-^o^m^i^Mmmmizii 

i-f^n^ = 7C/8(D±iZh^o cnSi 1 6 P SK®fi-^ 
;^©^ftPS 4'^®-r>$t)tfl6^r oe^^S© -5 1. #I^PS 
S'^ro^U 1 2':r®ft^j^{cE^bTV>:5. fg^-TSC: 
^<Mfei^^s C®3'ir®fi^,^:&-o®fl 
^.■^iia^* U^<*:-r- 4fiOQP S K®^-^;;^^:^^^^^-^^ 
i:*5T-*?.o c:^bTH5ie^-&fc|Si«K:u-t. QPSK 

40 [0 0 8 1 ] Cix^®fs^<^fi0 = 7r/4. 0 = 7r/4 
+ 7r/8^ d = 7C/^4-7cX8<DMS.±IZMm^ti^o 

r^* ?)^jS:T>'4±(CfeSQP SK©fs^,^Srfliffi^ 
®^JK::^lpJ{c±7r/8 v-7 h^-B-fc{i^,'^.t:i6ADb;t*) 
®T-$)i.„ a = 7r/4 ±7r/8®®Ht$,5fc». BS-*" 
6iP SK®0 = 7r/4±® l-:3®fg-^,.^i:i^j&;-a-i,„ c 
©iyi-&®3i^ — Ix— hH:«::F^< j6:5i)S^l QlzmirQ 
P SK®§M^2 3tcJ: >) 4oo^jg±oft-^*i:li# 
S'JT-t-?)feto«^T-g- 2 b i t(Dy^-^ilfim^^tl^o 
[0 0 8 2] h C-CDM©j®^, ^mi^Tc/ 

50 n±lcfe5*i^. «8SI«B^lHlSSti, ffe©llfi£0gi:|5j« 
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^ o 

[0 0 8 3] mi 4 llZ7jkt<^ol::QFSK5ll± 

8 - s p ~ A p sK(Dm^}^rs(Dmmmi^:i^if ^:^JK^ 

^:itlZJi^. QFSK(Dm^ (ro, ^o+Pn(9o) t 

Si^i^Ui^tl^o :Ltl^P=^P i(D8-SP -P SKt 

Df^o Ell 4 ZlZTsk^^olzzo^S-SP-PSKCDim 
^ r fp] (3 S . r o^^i { j- V :7 h ^ if fe-ff-^.^. S D 
X.fcsfe>CD^ 1 6 -SP-AP SK (P, Si^) ^Df 

-feo mntm\:^x-^^8Ps-'PSKizj:y)vy^^> 

^JVl. 2^B^T-^i)o ^T. c::tii2 5 (b) iz 

4 ico^oizpsKizmmx^^tz^. m-mx(DmM 

MLmizi)m^^^:iiiit^x^^o Lt'Ls m2nit<DAP 

sKcDmmmmizm^^tzm^s mi 4 iizyjkirxoizm 
mm¥^. c - c D Mii^'jiy—y'i^om^j^.cDrsm^i^-iz 

mj^mmmo^ c - c d m^p s k j: < 

[0 0 8 4] 02 5 (b) c^;5^ttiS3:^M«*.i:11^=^ 
^<Z)^*^CS*fttt$r4>Oo «-^.^$:l 6PSK6r)^Jg± 

^ciEebTV^^^7:>T^ 1 6PSKCcJ:t)«PT#^^h 
t^f^s ft-^.s?.$r^Vl/— t::>^bT$>^fe^QPSK§M 

i?)l 6-SRQAMT-*)m^T§^o QP SK, 16P 

SK. 1 6 -SRQAMc^3oCDP^C7)11M^i^^ffl:3?ffi 
«^ C - C D MP^cZ)Si^S $^3K L3^^;6s e^ffiSBT 1 5 

ItSb i tW^T-g^o 
[0 0 8 5] Y^):(3^3§{1^4 3C30V^TM-<^o HI 2 
6tt^3§m«4 3(Z)yD^><^llT% m2\(0^2^m 
«3 3i:(^{S[5lC1g^i:7&^o ^^.'Stt^ 3 7^-^^?rj:g 
^a$2 3 4;?)5itJjn^tiTV^^:ii:i:^iJS^!lgSJ3 8ffi 
(Dm.^m.±}t^^^Z,}i\z^-ho T>^:^4 2co4^gr3 

^^V^^t^^ ^;lff3 2<eQAM-^6 4fiiQAM*,^^T- 
:Z(Dtz^. 6 4fitQAM^ft^t-i)fci6. ^ 1 fi 
)5yB^lBl£&l 3 6Jil^{t-^^tz5i^b^ 8ffi<5r>l/-<;i/^# 

[0 0 8 6] 1112 KDm^y^^-y^^^-^ T^'^AiZTP.T 
[0 0 8 7] mZllZTjk-TJiolzS-DCDlEmt^ixfzm 
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fits TH l6<ti:TH264i:TH3e4*5^S-ri)o 
[ 0 0 8 8] 

THl64= (A1 + A3/2) / (Aa + A^) 
TH264= (AaH-A2/2) / (Ai-hAa) 

TH364= (Aa + A2-A3/2) / (Aa + Aa) 

[0 0 8 9] ffiM^iSbfcgftm-^^: 

AMmmth^ztiz^y), m2 ixmrni^tzmiy"-^ 
^iitm2 y'-^^^itmmiz vrm a 9"—^ ^m^—^ 

10 miS^n^o 112 3a)cJ:d^::^3^— ^^Uii^y^f^^ 1 
iy^S!je-^l¥ 1 8 1 (D^(D4-:><Dm^.^ 2 0 1. 2 0 
2. 2 0 3. 2 0 4(Dm^nz^\)^ 4ttoS»5 2bit 
^ti^o ^^LT6bi to* ^)^ffJ6 4fiiQAM©« 

[0 0 9 0] :z(Dm(Dmmmms^ 2 3 i 1 5^-^ 
m^s^2 3 2(Dmi^-^mz^^tihm.mmmiiz^ 

Ds m. Ai, Az. A3(Z)fit:^fc)6^^c7)T-^c7:)KlitTH 
le.^TH2e^hTH3e^^gtebT^l li^iJS^IllSg 
1 3 6hll2Mj5yS^®S&l 3 7t::illt»x &me4QA 

{± ^ ^ > o T V ^ © T-t^ rT ^ n ;t Sff # b 

t^d 4QAM^mmX^tj:\,\Xolz-rh :zti)X^^o 

0 2 8tt^fl56 4QAM(^)m^^jmia52 3 1 Oyv-^ 
^— b&^-To (0 2 4) (Dl 6filQ AMCD^'D— 
~-hi:3S^.s^cD^^i5iB^t-^o 1212 80:^5^^;;^ 3 0 4 

1 t);:^"^^^r3 2 0^;:5fe t)m=3 2rji^y.y'yy3 2 2 
CD 3 2ttQAMS:mii-r^o N0«: :x 5=- r 3 2 IT-m 
= 6 4:^pWJL. ;^7^^yr3 2 3TA3*s|S^<lJ,^i:;jp 
^n^X^t^l^-^Tzisb. X^^:/r3 0 5 (CfRjl\ H2 4^ 

«;^o C::iT*X^>>r3 2 3{cM^h. A3;&5|j:^fiiW 
±^e>X5^>:/r3 2 4T-K^^t(Z)t^-»:S^Tl^. T^y^^yS 

2 5T^i. m2mm^\Bim'-^3-D(Dmm^m^7.y^ 

^y:r3 2 6T^ff$6 4 QAM(Z)S^^fTV^. X5^^;/r3 

2 7T-m. ^2. ^37^-^(7)S^:&fTV\ >^^v;/:r 

3 2 8T-^^-b-h^^)^:;^g(ttii^X5^^;;r3 0 S^CfS] 
V^ 1 6 QAM^|i$rbT/J^^^t^^{^6 4 QAM^^:^*8 

[0 0 9 1] -:iT-. mratzas^cas^^w^^^^tco 

40 V^T^E^i.o *%B^{±^?I51 6 QAM-^. ^?^6 4QA 
M®» 1 T'-^m^ 4 P S K^fi^fS^^-^i, 5 
K:i^0SO— oASfeS. ii^0D4PSKS{iM 

[0 0 9 2] *^Bifc:.t5:*^fei:UT2 5i»)®:??^As^ 

So mi(D:^j^tii-^mnm-oBmiKs^iz (2n-i) 
50 ■rs:^ffiT-$)2). 
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(DMSL. 7t/4. 3k/4. 57t/4. l7c/4(D^m. 
KB^-f AXD>;; h 4 5 2. 4 5 3. 4 5 4. 4 5 5 5:^ 

mfga54 9 9tcEMLTiiflt-2)c 

[0 0 9 4] ;r©li-&©i2^flfl-^©l*l@5:0 4 1 Srflav-. 
T$e.{Ci$U<B5iBa^?.i:|B]W<S''l'A;^D>v b4 5 2. 
45 3. 4 54. 4 5 S^-^iS'-f A;<D>y hP4 5 1 
a:lo®#ffi5='-^?iJ4 9 1. Dn^mWL-t^o 

[0 0 9 51 C©ft^(ctt|5]^<5'^ ^ >^«ffi®*a|iJ{C 

So 

[0 0 9 6] — <J'?'J4 9 2©7b-A©$taBgP^ 
l::t±. ST*^v^|BlWMd^4 9 3 !) :iix{iMi^T-5^-r 

i t) ±iB©«Bi2lSLB^ffl©«ai«#3&s#' < 35: S ©T- 4 P 
[0 0 9 7] C©|B]KSM^4 9 3tt. SI. S 2. S3 

x-m-rnm^AQQ^ 497. 498. ^^$5?*. :i© 

SP^^Ctt. |5)«©fe«)©:i^-i{7'7-K-¥>HUx!!©«P« 30 

#a54 9 9 4)fef}. ^©tftii. (iitilBl^^'f A;5^D-;; 
h ®i2aP^Pl©««-^@Eg^SiJ©ffi$g^©«^AiAo T 

[0 0 9 8] Idimmm^ -< A;^ D h©!!:^©!!^,-^!* 
biP^i 4 P S K Sfl^T- 

^.B^T-gsfc*. teffli5i^geiagtiigiT©(*]g{±ss 

IUcS^T-#Sfc«). ci©ftfBA*«{*J«i3ISc^£figllfc: 

[0 0 9 9] 04 l©|B]J{B«ja4 9 3©ifet:aiitf^a5 40 

C©«^{i^(aQAM©a^tS5:fe©T-. E4 1©|5l 
^ffi^5 0 2©J;a{c[5]MH«^©tf>t«^«^5 0 2^ 

[0 10 0] 04 2ttTDMA:)^SC{cJ:t)>'^->^ b-*^© 
<l-^^32l?>J®^©ft^iaa^T-$)?)o 0 4 1 i:©3l^^tt 
j^y 4 9 2. D n i:ffe©7^— ?Ui: ©P^lc :*f— K ^ 
-f A5 2 1 *sigitc,n. C©SBra«f. iSed-^ttjifS^ 
tl* * ?1J 4 9 2 ©^fe^gPtC ttlH]^^ t S 50 
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to©|5]«8SC5 2 2*ia&(t?)ixTV^So ^W^P^cfjttjijjp 

© (2n-i) 7t/ 4(Dm%<Dm^^\^ti^mm-stitj. 
v^o t:eoT4PSK©«^s-e*)ia6jil«jAss^t.ti,„ 
:i 3 b T T D M A;& JtT- *> iHiSSSytMSjiSigll^As pfig t 

[0101] mzm 1 9 ©^ 1 ^mm 2 3 (omm^m^ 

;5a;^COV^Tla4 3^:S4 4^&fflV^TPU<^E'<5o El 

4 3^ci>v^TA±^LfeS{s^t^{iA;'7[5IES2 4CA!3. 

i5iw^S[[aiss5 4 1 -t:mm\k^-^tirzm.mm^(D 1 
tti±)(sis&5 4 2 tiit>ni±i:^$*x. miy'—i^ntm^ 

^U^o WtB^'f ^ >y$iJffll!fllES5 4 3-eS4 1 ©(4tS 

|sIWei5KMtf^^4 9 9 i^n^-^fi. i^(D^-< K >yf 
( 2 n- 1) tt/ 4 ©mmiBlSBgP©<l-^A5AoT < 
t)A^>). 0 4 4©J;^ ^P5i«:6<3?S{4+ai5]miJfflI<t^5 6 
1 A^ii^jixi). «^{f ^ttiifiSElKS 4 5 4 

'Mi'S-^fixm.m^m^vmmmb A\zm^ti^. 044 

©«^5 6 2©<td{cK©{itB«$g5 6 3®<t^i:^n 
Jii.^1^©{i-^^#tr. ^5"f ^ h 5 6 4©rti©?4 

i^{z^-rJ:3t (2n-l) ;r/4®{a*B®ft^jSd>e. 
^S{ir^Sl5l^^-f AXD h4 5 2*5p^i';6^{C^$n 
S, Ctl,SrfiLlBl3]^$iJfflHB^5 6 4 SrfflV^tffiSjijSffSt 
«fJfflIiIS&5 4 4lC<t !3. 1*->7'U >^^-rsc:i;{Cj;!3{S 

;i/Ft-S3 iilCcfct). RlT^®{Sffl{1^5 6 6*sff 

■5, :i®{i^tt;i/-r7'f 5 4 6 SrilD. VC0 5 

4 7{c3ie>nae^i?KASB^^n. iH]«8tfeS[iifS5 4 1 \z 

m^ti?>o :io i^rms dcommiZTr^-t^otji (2n- 

1) 7r/4®t4ffl®<i-^,-^^*sjtytti$n^. r®ft^^» 
{c4itfg:5^HJ;!?IESi7&:aeii?&AS3^X-g-S, Cl® 

ssf®taffl:!^s^^ni)*sia4 i©i5]aH«i5 4 9 eic 

^--^'7-KSrAnacii:K:tJ;»3. aB2IJ^©je*fffi 
[0 10 2] 04 0®i^{cajf^6 4 QAMM^^ii© 

rs«^. asms (2n-l) 7c/4<DiSLm<Dnux-7n-r 

iimmmmm4 1 1 ®ti3©{t^,>j^t:^bT©^effii5]SB 
^^'A;^D->h 4 5 2. Ab2hm-^mmm,\±m^. z. 
© «)dis© 4 p s K ^mm.x tii.mmm±n^X' s v ^ 

AS. 4PSK©miS{l«2 3T-*). *^IB©«J3l«tS 

[0 10 3] vx±Mo7.i'7.:t5^(Dmmi^n^mm^m 
[ 0 1 0 4 ] 0 4 5 lii^^^mcDM^ys^mm^n^m 

SSSr^xfo A:tJl5IBS2 4A»e,®§(lM^{±|Bl^t^«llK 

5 4lfcj;t). «Wfi^Asff±^n5. ^IS® 
[5)^5 9 UcJ;»3ilS^nfcA:;^)<t^tt4^:i{u^M§§5 
9 2 k:*>i^-c±§ea^fi^tc.t »j53*a^$niBi^iK<i^ 
i:*t5o aBj^lfill^$iJP(HlK5 4 4?S:jlilT-tfc±i3«S 
aiig?M^(4. {iEfflJt«tS5 9 3{ciie»n5o -;&VCO 
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5 4 7ifiq,(DM^mmmtm2mm^m5 9 4t<t»}. 
tm.mitm^ti. iiLmmm^it}\^-yy ^ 5 4 e 

IB^■t^>7•';><7^•B•:SOT•l 6QAM-rt6 4QAM 

x-'b. ^i^mm2 3(D4PSK(Dmmmx'mm^t:m 

■tiioiZ^W^l 6 Q AMcD(t^i^$rn;r/8CD{i[ffliCi2 

m. \.xmm^^xFmn^nti. a » h 1 9 1 ^mm, 2 

3®7b-T-{ix B4 8{cS^-rJ:-5'5:l e^fgllSSe 6 1 5 
Wim^i^n^X^^. 1 631fg[i]^6 6 1 fci [3, H4 
tlSfc«);i/— r^-f ^l/^J' 5 4 6 i:VCO 5 4 1 fzi iJSS 

^ o 

[ 0 1 0 6] ifet: 1 Qm.^m^(omm.^m.mt^o '^m 

{g^*'?>W[ilE&6 6 2 t^ElSSe 6 3 t3<t Slfl^. 
mm^^if \) . 6 6 4 T-}#{t-&t5-l±T c o s 2 ^ 

^o<^„ ^&^St§§6 6 5T-{is i n 2 0:&o< So 
c:ixe>S:«»|§6 6 6T-«#b> sin4(9^o<?,o 

[0 10 7] s i n 2 etc o s 2 0*^?,, |b];^(c L 
W[elS&6 6 7 ^0^6 6 8 tmUmQ 7 OtcJ: 15 s 

i n8 e^-o< WHIg&e 7 1 i:M[HlSg6 7 2 hmM 
^K:<tt) con8e^-:3<5. ^ LTM^S 6 7 4 J: 
!3sinl60§-:?<SCi:{c:J:t)16 ilf^A^T- % 5o 

[0 10 8] iiL±©J;^)fel 6ii{g;&Si{c J; t). ^4 6 
©J;-5^i:{s^^EB^b&^JKl 6QAMM^©±T© 
(f ■^j^©»iil?S^#^©{s^jS^atB-r 5 CI bfcs 
^T- § S i: v^ a :^ t JfejaigAJfe 5 „ 

[0 10 9] ^;fe0 4 7©<t-5'5;ISg5:Ufc^ffJ6 4 Q 
AM{t-^®SR3l^gEt)S*T-tSAS. ^^<oA»©e^;^^i 
|H]W«J^4 7 1 J: >)^T-mTV%?>©T% ffiPBt^n^- 

[0 110] i©M^h LT 2o©:^?£ASfeS„ loJi 
l5l«S^^ tt-r ti fee-^,-^©© ^ ^ j§|{s b 55: V ^ d T- 
?>«^fi(iM5 A5«J5£tt®*tc;fe § i: v^ -5^!;^*^^ § <, 

visits Ci:T-fe«.o ^5'^' A;^D>y hp4 5 1 (Dfpcom 

m-^-<2^^0'i> ho:>mrs'^izmuxm-tTi7c/8(Dms 

(Drnmrnm^'i 71. 471 a^©{t^,.^S:i^S::i: 
[0 111] tl±©J;^{zbTi 63ifS;5Si(Cct5> ® 
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mtj:^mm(Dmss.x 4 p s KSfi^tc ^ !? sjfj 1 s q a 

M^m^e 4 QAM©^f-^©ieill^SfeB^T-#•l.i:V^a 

Ltzm-^s $^m6 4 q AM©asj^«?s4^©{2ffijt 

[0112] i.:j.±p b < m^tz J: d ir^^B^oeiH^S 
SfflV^S^i:{^J;!^, i-::}(Dm^mmxmm.(Dy'—i'^ 

[0 113] zcom-^iz. —ocommmizMLmrji^h^ 

10 ft®Si:aMSg±;^^jo3o©^«cD§ft^:£iS;^-r5 

1. ^27^-<J'j?ij^B^T-tSo :*:S©T>x± 
Att^K ^2, ^3 7-"-<$'?iJ©^T«^S^T-t5o 

[0 114] 'bi^mi&smtimmm^i^^jvmmm.m 

20 §{g«Jtt-n{S^g!t©-|9!ygg#(CStt^ne.tl2.id 

fg V ^<ffi^&T• ^ ^^ax- # 5 , 2 ^ « « 

§ 1 1 ?> tl 5 © T- Tfe V ^ *s H D T V ^ 

U c^ A-i? ii^'PM < T i^^i^ASfe <, ^ 3 §<i«|{± 

^>)^m(OB^mmiz'&m-rtii£. mmm^)i^:tizjiiD 

[0 115] W±©J:^{C2|s:^B^$:TVe33IC^Sfflbfc 

3o©il]g©Bi^^it— f 1 o©S-J^®;S«IS 

^^T-a^T-t, bA^fe43Sv■>(;jESAI-r■^.^:v^^Ai■^c 

^Mifi$>^o mmmX'l±4PSKs SfJ-BQAM. 'SffJ 
16 QAM. ^Jf$6 4QAM©0iJS:^bfeis. 3 2QA 
M-^2 5 6 QAMT-*)^^T-&S, * 7^. IH 5 8 -^H 
68(a) (b) ©J:3'k4fii€)b<{±8<l©ASK<t 
^izmmT^Zit^X'^^o 8PSK, 16PS 

K. 3 2P SKT-*)SIJET-#5. * feUSfi^ax-tt^Me 

40 3^©^?lJS:^^bfe*ssfe±e2l^*i^^S3llT-*)|B)fll^c bTH 

[0116] 2 ) HJE^J 2 {±SIJi^ 1 flJiB^ b 

tz ^m?mmm ^ - iTiEtg±»©Msuib^ ic i •? i&s 
e<]t^e>{3^gyb. iise9^P&««3iSrii*abfe*,®T- 
feSo ^SEt?!) 1 ©:Bf-&^n^ti©PiB5^^ >^;i/{±l;^ 

Lmmm2xi,i:x.^-i-jjE^^t)^(Dmm&otim^t^tii}^ 

7-"-^ Sfi?!)x(£D 1-3 i: Di-2© 2 otc^fd U C©:»-i!l 
50 T=^-^©lofi?iJx.tfD,-i7^— iJ'CJi-^— IIIEtg:t)S:D 
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#i.o c:iTttiilSfl<}^|igjS«|jii:v^acii:*ST'$i.. 
[0 1 1 7) o^t), 

[0 118] ^^^§rfflv^^i:, Di^-V>^;NiDi-,, 

[0 119] z.ti^xM9^a>c/iimtmm^^'>^ 

t.t?>t.. CN = dCD^. Da-x{iB^$nS*SDj-2, 

tB,-2i3^^ i^lzm^^tl. CN = bcr)B#D2-,AiiDto 20 

ffio^T-iJiB^-rs,, -fise<){cii8 emus 6 i t^s-rj; 

(ST-r^o EI8 5T-|ftB^bfcCN=ai;3fei>«fe;i^(Dillfl 
T>5^:^A^e>®ggSI&Lai:L, CN = bT-{SLb, C 
N=C-e{iLc, CN = dT-{±Ld, CN=eT-tiLe 
ir^Sfc-rSo ^I©T>7^:^J:^) Ld©ffi^i»?^av^S6 30 

^T-g^o c®Di-i©SM°ItgiEH&Mi^®|iJ®8 6 

{ii^{trV7^r'-i!?gggiLcWl*l©^^8 6 3T-S^T- 
#5o SgSiLcJWrt®^HT-<i^J^8 6 2 ij^^nSfe 
«)D1-1^^>:t;;1/*,||^T-#S. mmiZVXm^S 6 

[0 12 0] iJrt, :R^4:e«j;feei^;£M'^€>. cCTtti^ 

Lfe^ 2®jifimcD7'n <:70i:|a)b:^eCDT•i¥L^^iSi 
TUS.'^ASM'&i.. C:tt^ECC3i>n— ^^i^Bg-To ^ 50 
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^i]ES3ttl-lJ-2.2-K2-2©4 0©ti3:^5:**.s 

bTai:^;^-^. ciffio*.^ Da-a. Di-2«^a:^iEC 
Ca^>=(-^'8 7 1 at-A;t>3^n. iECC3i> 
3-^8 7 2 aiiiUE CC^>zi— <5^-8 7 3 atCig?, 

[0 12 1] CC:T-3EECC:n>n— ^8 7 2 a{±iJE 

CC:t>n-^5'*8 7 3 a i iJiEtg:/^^ 
^)-^TV^S, C:©tto, ia8 5®CN-pgg^i'>^;i/ 
®<77 7T-iftB^bfcJ;d{C. m^B^^. Di-xf^^> 
;7^;uttD 1-2^-v >^;i/ i ?) ®v^ C/NflS{cijVAT D 
1-1 (iSi^oi ^ - U - h J.:iTT-H^f § S „ D a-. {± D 

1-2^ *} c/ii<Di^T\zm^^mMmtii^mmmttj.':>x 

V^i.. ^?3lTIE$tlfeDi-i. D a-aM-^H:^^^ 8 7 4 

D2-2fi^{i^2 E CCj^>n— ^'8 7 1 b 
®cf3©g-475Eai>a— ^'8 7 2bi:iiJEeC:i::>n-^ 
8 7 3blcJ;»3^»)|TiE^g=^Yb$n^figS8 7 4bK:i 
!5D2{l^H-&]5g$tlx ^^Sg4lCJ: »5Ail^tt5. ± 
ECCJi>:3-y8 7 2 b{±iiJECC3i>r3— ^^''S 7 3 
bi t>i^— BJIEtg;'J*5^v^. c: ©:©-&, ^^^4{iD 

le^. D2e^j:»)i!iji^©^ssM-^*f^?). mm^b 

J; t)33lfi^^xi.o i-:i.±©J;dtiii8 7®i2lfl^i{i^-r 
I^BS^J 1 T-iftB^Lfe'^iit J;2,D., D2©2»©^iJSPg 

^-IJiEtg:<3©llg<HblcJ: Di-ii:Di-2X{iD2-,. 

D .-.©S^ 2 B©^SS<]|!gJl«jt ^ 4> -3 T S „ 

[0 12 2] »:{c:c©{i^=£S{i-r^«ffiS:i5JB^-r2.. 

^88 ttSfl^© ruv^mx^^. 087 ©ijIfg-KS© 
illM<i^$:§{tL.fc«2§ft«l3 3cD»*i»figtt. USE 

1 ©^ 2 1 xmn Ufe^ 2 gfg:^ 3 3 i: |5] 
T-feSo ECCt^h— <5^8 7 6 a. 8 7 6 b$:iiADLfe 

58-^^68 (a) (b) ©J;-5*t4f»*»b<a;8fii© 
VSB^©ASK«^(Cilffl-rSifc%)T-§S. Sfc. 
PSK. FSK^^EPT-t)<tO. 
[0 12 3] $Tx S8 81C*SVNT. §m$nfc{t^tt 
«fgg§3 5fc:it)Di. D2{i^i:UTS^$n^[aig§3 
a. SbtciD, #'%'Di-ii;Di-2, Da-,. D2-2©4 
o©fS^ASo< ^1 ECC7=':3-^J'-8 7 6 ai:^ 
2ECC7=n-y8 7 6b{CA:t»^*x-5o ^IECCt^ 
r3— ^8 7 6 aT-{±. D i-Wt-^*s±E C Ct^^J— <5^8 
7 7 atC<t!3P, >)fTIE?tlT-&£rgg|5 3 llzm^flho - 

Di-zfi^ttiiJE 0 05^3 — ^'8 7 8 alCi UP,?) 
ITiE^n^J«aJ3 7fZiiP,tif). pmi{CUT^2ECC 
■T^n-^-S 7 6 b^Ci^^^TD2-l<t-§■{iiE C C7^:3- 

7 7 b^CiJ^^T^ Da-zft-^tiiiJE C C7^3 — ^J^'B 
7 8 blCi>l^TMt)fJiE^n. ^fjgasS 7 lc:A:t>$^n 

-^figgS 3 7 {c^5V^T 1 ■oofi^fcT^: t) 3 6 i ?) iU 
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[0 12 4] :i(Dm^. mmfmmmi^x^D.-.iiD 

[0 12 5] mit^mzBxsh Code Gain© 
±ECC^*n — <$7*8 7 7 a, 8 7 7 b^Low Cod 

e G a i nCDiiJE C C^^zi— 7 8 a, 8 7 8 bCD 

C^::i—^lzmi S 5 (b)CDECC Decoder 

E CC^^n— - K VD^>^g:-^^ U - KyD^> 

^g=-^®f^#cD^e^g^^-^:^i^^^b:?^^^s 123 (d) 

(e) (f ) ^::^st~Trellis Decoder7 4 4 Ps 7 44 

q. 7 4 4 r^m^^rzm^iiiE(Dn^mmm(Di^^\.^n 

-^<b:;&^S:fflv^^CI ^iCct 0^t?IJlEi^:5b-o£ t? c o d 
e Ga i n^C||^o(t^^i:*5T-i:^o C^bTilli 

itm^tf::^i&mu^tixi^^rz^ii^cD:^^izmLxitm 

[0126] ^fcHlieO. 016 KD^xn^^^mz^ 
^Tct^^-i^fS^^C^ — U-/N--7 4 4 KSr. §{135 
IZ^^ y^ — ^)—/"^—! 5 9 3 6 b$:IS{t. 0 1 

6 8(a) CDInter leave Table 9 5 4\rZX^s ^ >^ 
-U-:/^;6^(t> — U— /^'-9 3 6 bCDT^^-O 

:rRAM9 3 6 xT% ^ :i ^ i:: J; 

[0 12 7] ^CT^S6tJ^c^P^Jl^ig^lH8 9cZ)C/N 

g|8 9tw4DV^Tx il:j^8 8 1 ttDi-i5^^>^;i/CD 
C/Ni::3i^ — I.— t^ODllf^Sr^sU ig«i8 8 2«iD 

[0 12 8] XMm^(D C /Nmt^^h^ <tiitii,t:^Ji^ 
CD C /N fit WT ITIE^^T) :3i ^ - I. - b X ^ 

M.mmmco&m^'^—iy'- YEthi:xTizm^ ^-riw.^ 40 

tc:C/N^±ffT*9)< i:Da-a{f^©iS$g8 8 1 

J; a C/N ip' e 1^T<^®^D 1 5^ ^ > 

§m^o e^C/N<dcZ)^'&Da'^^->^;i/CDm^{i 

[0 12 9] C/N=d(DB#. D.-Jip.^}fTIEtg:b7b5 
8 5 d^3:^-r«td^3E t htJlTiC^fet). ^—^^^W^X 
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A^IJIE^^T)^ - U ~ h D J J m < V ^ toil 

[0 13 0] C/N4S[S]±bTC/N=C{C;feofcKF. 

D3-2<^^!9lTIE^fZ)3i^— I/- h;6^R5 8 8 5 ClZn^t 

tj:mmzi^:ho C/N(Dm±lzm\ C/N = b'JCi5 

[0 13 1] ^^JcC/N;65fpJ±bC/N = btC5feofe 
B#i^TN D2-.iCD3i^-l^— biSi^S 8 5 b{c::rN-rctd 
^CE t h$T*M{i^^b. D:,-^i^m^X^^JiolZtj::^, 

SiT^ifeV^o C/N=aiC3&oT.*^8 8 5 atCS^-TJ: 

^ >^;i/t5||^T- ^ ^ ct a tci^'So 

[0 13 2] Z(D^^lZ{.X. m^tlIE^^ti(Dmm'& 

m^^^zizizx^mmmmB:^. d^^^^^^jv^^^iz 

[0 13 3] z(Dm-^. ^—^mm^mmo:)^-^i^ 
iK^Lx i> mm'^cD—^ibm^x mmmmiz 
:^mM(D^m^mtm^^tD-^^ztizjiy), t± 
ri^'B:m(D^o\zc/'^(D<^it\zm^^-^mi^dimiz 

\z. i5i^(om^mikm\t,^Mizm^i.x\^^fz^. m 
m&m=7'-i^^mmm^^}i i.mm^mhm^^t>^fzm 
-^s m-m.^.mizi^i^x^ Ti-t^^^mx^it^t^izm 
mmo^mm^Bm-r^trnmiz, i^^^^&mcDXdiz 
mmmz^mm^v^)]yizm\:^xmm^i&< 

m iz itr^ o fz mm&mcD^m^'T'i^ ^mzj::^ -mmm 
^w^tjit^^n^^itt^x^^o 

[0 13 4] ^tz. m^Se smeTit9'—^<DTY\y 

:^^—^-^mi^EE.mm(Dm^m^'^—^^. ^6 6©^ 
::^^^yy)i3iZ7jkt:^^^>yjvmf^s9'-'i^'^^ y\y 

—2^mmm^m(DHD T vm'^(Dmm{^mzmi>mm^ji 

^^High Priority Data D 

i-i^bT088. EI133. 12170. I1I172CDH 
igh code GainODECC Encorde 
r 7 4 3 aT*?lMb> §{1^4 3 ©High code 
ga i n©E CC Decoder75 8T§ftf 
Z(Dyj^Xl±C/N'^':^^tLX. ft^©ai^-U — 
ht^t^^XtE i gh Priority Data 

^t't^G raceful Degradatio n©^A 

^tm^ti^o mi 3 3. mi 7 o(Dmm^7 4 9. m 

l@^7 6 0{±|5i!i©l 6QAM. 3 2QAMT*;. ^© 
MMm4xm^:hmb 7©4 VSB-^lie 8©8 VSB 
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T-^> 8P SKT-t)G r a c e f u 1 Degradat 

i o n(Dm^i^'i%ibfl^o 

[0135] 0133. ^15 etCS^-Tidtc. 

High Priority Data^2nd da 
ta stream i n p u t 7 4 4 tDft^CDE C C 
E n c o d e r 7 4 4 a i:T r e 1 1 i s Encod 
er744bT:High code gainCDM!3<?F 
^'fb^ff^'^. Low Priority dataSrE 
CC e n c o d e r 7 4 3 aCD(^T- L o w code 
ga i n©^t)^^^bS:fT^c:i:(c<t t). ^{iB#©H 
igh Priority d a t a t L o wP r i o 
rity d &t aCDsz-'^—V—V^i^^ iM'^-o^-f^b 

^L-t*)> High Priority DataJiS 

V ^ gfM« © i a t: C / N © m *5 b V ^ ffl i5 V ^ T 
Low P r i o r i t y D a t a©^'fbtc{#V>, 
BiMttS^Mb-rSo UA^bHigh PriorityD 

at &\iM^^mtzi^)mmrx3^yi^<DWi.m.mwAm& 
[0136] {mmm 3 ) wt^^^b^®^ 3 commm ic 

■O V ^ T 0 S 5: # ,^ b e> Ift ^ S o 

[0 13 7] m2 9iimmm3<D±ii.mx-^^o ^m 
v^fc0s^£^b. mmmmi<Dxtim^4 0 2 » 1 m 

^J^>r'— 4 0 1 (DXt]^4 0 3l,zXt)V. r9-St[e] 

s&4 0 4tcj;>). mi^-'$'ntm27'-^mtm3 7' 

[0 13 8] moXtJ^m 406, 407. 408 

im^^>^-y-4o 1 tmm<Dmss.(om 2mm. 

iJ^— 4 0 9 . 4 10, 4 1 1 K:J; Dffii^^nttS 

[0 13 9] .me>©4M©7=-^5'©-5*>s ^It'-^' 
^ij©4ffl©ft-^{i, ^m^4 1 2®ai^Mi5 4 1 3 1C 

[ 0 1 4 0 ] ^ 2 7'-^m(Dm'^m(D^^i> b < a 1 

tt^tt^4 1 4t.}: U^Mfb^ix. ^2 7^-^J'j^iJi:bT 
iHflMl lcig|e,n?>. «35^-^$'?iJ©e^p®^ 
gp*) b<{i iaj{i^It^4 1 sicjitt^a-fb^ix. ^3 

[0141] dixf) SrSttTiiff*! 1 T-tt 3 -r>©7^-^ 
5"JSr^^^4tC<fct)SI2iS0!llT-KR'^fc|£Wi&ffV\ iifs 
^5{cJ;t)7>7-:^6i:e5^S&7tJ:t), «M 1 Otcii 
»)'4'Mill 2lCJ:t). mi§ftm2 3^©3a©S{l^ 

[0 14 2] ^1§{1«I2 3T-ttejgSS2 IJCiD^S 
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ri®'Jxg©T>7^::^2 2 T-§ttTs S{f{f-^ffl4'©^ 
l^-^M(0^^^\^—d'ym^^2 3 2T-S^bs 
^liffl^7^a-^J^-4 2 1 tCJ:»JNTSCfI^feb<tt 
7 'f K N T S C^^^©fiS?^©l!*^tB:tJ 4 2 5^4 

2 6Srlf^b!±i:b?-a-So 

[0 14 3] ^2S{i^3 ST-ti. ^^mr^(Dfpm(DT 
>7-i-3 2r-§:\frs miy'—'$'mm^S!i2 3 2 tm2 
7^-^?iJS4gi5 2 3 3lC<t 5^17^— ^?iJi:^2 7^-^J' 
?'J$rS4b. ^2iii^5^=i-^--4 2 2{CJ;!?. HDT 

10 vm'^m(Dnmmm<Dm^tiiti 4 2 7 b < {iftft^ai:^; 

4 2 5. 4 2 6^£S^bm;t;$-B-5o 
[0 14 4] ^3SM^4 3XIA. if^r aO::*:^©/' 
>7"::^3 3T-§»tT. ^ 1 T^-^J'^JS^gP 2 3 2 i:^ 2 
7='-^?'Jfl^SP2 3 3 i:^37^-<S'?iJll^gB2 3 4«Ci 

miy'—i'mtm2y^-^mtm3y^-i'm^n^ 

b. t7^:tS'7<$'-^B*illg^©@igg?^HDTV^ 
©®SI¥^S©W^fctl* 4 2 8 S:tti;':;^So B^^m* 4 
2 5. 4 2 6 6, 4 2 7 *>iB^;T-^-S. — fi5©7^i^^';i/ 

TVjftiiH:. 7=i;^;i/33l««l5 lipe,iJtjil^*u mi^ 

20 (1^2 3f§{ibfe^^. NTSC«©ffiP^®?ft^tH 
±i4 2 6 h LXtatJ^tl^o 
[0l4 5]T-tt. *{C113 0®^lil^Jl>n-y- 
4 0 l®rD.v^lllK:»-r#. «JE£^»b<x!i.-<;i>. @ 

SS4 0 4iCji^tt?,„ ^g|[i]K4 0 4T-ti'y-7'7\-> 
—y^-(>i^:S^lzji*) 4-:>(Dm^iZ'^m-ri.o QMF^ 
®2k¥D— y'^;;^^-^;!/^*' 4 5 l i:7jc5p/N^/';^7^;i'^' 

4 5 2 J; t) . :^W-i&mm^t7KW-^i^^'$i-lZ'»m$ 

1^-7'-y->7'«J></g|54 5 3, 4 5 4{Ci!3. =S-^® 

^J-ttSifin— <''^;^7-y;u^'4 5 5 tmw^-i ^^7.y 4 
^4 5 6{cJ:f). :&^7k¥{£^Sia<a^{l#. SIbTH 

i.v^m^t:i^w-is.mmm^w.m^. BgbTHi.v„<i-^{c: 

^m^tl. ■tJ->^-9->r'J>^^gP4 5 7t4 58t:if). 
+^>7•'; vyw-h^^i: bTffiSBSP4 0 5 t3ai^>ti 
i., 

[0 14 6] Tk^lft^JEK^tt. S*n-/^X7-f;i/^4 

5 9i:Stt/'N-f>'^;^7'f ;i'iJ'4 6 Ofcit). 7k¥?iS^S 

40 ^. ^bTHHL„{s^lC^^^n. 1t:/-9->7*U 
4 6 1, 4 6 2{Cj;t3f->7''J></U-hS:T(fT. 
*ggB4 0 5 t33|e)n5o 

[0 14 7] ffasgi5 4 0 5 T-t±HuVi,(i^$:^ llEaas 
4 7 lT•DCT^®gM®£E^i$:^T^^^lal^;Se4 7 2 
i!)^l7^-<5'?iji: bTai:^-r-5. 

[0148] HuV„{t^tt^ 2 EESB^JP 4 7 3 -V&mttl 
^2fcb;'3gq4 6 4(Ci^^ns. H„VJi^(i^3BE;^gp 
4 6 3{c J; »)£E®$n^2i±S:*7gi54 6 4'xigt,ti^o H 

HV„fi^tt^S[5igs4 6 5 1::^ !)^M^]gB5^^iB9 (h 

50 „v„i) tm^mmimm.m^ (h„v„2) {c:s-jt?> 
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tls H„VHl{±ll2tti:/7g|5 4 6 4-\. H„V„2tt^3U:J 

[0 14 9] mzms i^m^^rmim^^::i-y-4 

2 nmm^^o mim^y=:=i-y-4 2 mm ism 

DiaShb^Sr^SLTNTS CM^(7)tii^5 0 6. NT 
s Cfi-^T-;^ h^-Y :riHHcDiii^5 0 7. y-rKTVtz) 

:7 ;i/ia® CD 111^5 0 8 -fe b< fi. 9>r K T VCD1f ^ hV^ 

^;i/lii®oiiI^5 0 9 ^mtf-t^o :i(Dm^. j>^> 
^ V— L < tt-Y >^ 2oc7)^*f^cD^-r >^ 

tm-^^o ^m^i)NT sc<Dm^b 2 5^t:r,mmm 

m 1 §:fS1^ 2 3 1 ii]^5^*=3~^M 2 IIZX 

^Tvm^^mMs m^r^^^o m^ms 2(Dm2mm 
mM-r^o ^rm2smm3 3i)^ib(DD^m^itmi X 

tj&5 2 1 f9 A±jU. ^lf^Rg{$5 2 2T*f^«^n. 
;t~>►^^— 1t>rU><^g{S5 2 3tC<t?5 2fgCDit>:ry > 
^]y—hlZtj:^mm^—^^::^-(J]y^b2 4lzX^. Hi. 
Vi,M-^:6ss^^tiSo D2«-^{±^2A±rlS5 3 0<i: t> 
A:t;L. ^gfHIFgS 3 mj: »9 3o©ft-^('^^$n^ 
^2{^Sa55 3 2 ^||3#:Sg^5 3 3 i:. ^3f*«a55 

3 4JCJ: D#^f*:^St5s 7^:^^^>7^;i/^ix. 
-it>:ru >^^gP5 3 5. 5 3 6. 5 3 7 J: t) 2 fgCD 

3 8. Sttn— 5 3 9. mW^^ ^^>^y ^ 
b A Olz^^m^fi^o Hi.Vi.M-^i:Hi.V„fg^«i 
in^#i5 2 5T*»0ff^n. :^~/^*-+^>rU >^a5 5 4 

1 ^7>c^Dw^x:7^;i/^— 5 4 2 ^c ^ ^ 7jc¥fg,^B*i^ 
{§-^^5&D> infftiS 4 3^«iite>n^o H„vJl-^i:H 

HV„l{l^(iiJD#|g5 2 6tC^t)jD»$tl. 

>:rU >^gP5 4 4 h7K¥^N'f 5 4 5 

<t D 7}^^-mWmmmn \zt^^ 1)mm 543JzJ:!9HDT 
V^cDB^^SBfe^lt-f^HDfg^^^fe t)tti::^a5 5 4 6;b^ 
e>HDTV^cDfel^m*r5 4 7;?)5fcB:t?^ti^o 

[0 15 0] 1113 3ttm3ffii^7=':a--^*-6Drn>>^EI 
T-Daft-^(im A±^SP5 2 1 A^e>D2{t-^tt^2A:t7gP 
5 3 0:^)^?>A;fjb^S^Iii^^=3-^*-5 2 7^J:!5Buai 
^D^)liTHD{t-^:^S^^tl^o D3fl-^ii^3 A±?SC 
5 5 1 ct D A::tr U^ifti^gPlSI^T^z?-^*- 5 5 2 J; 

T^>^^^>r;K i^i.n^WL^fin»v»2m^i^ 

M^^ti^o ^0{t^ttHDfI^i:^J5£S5 5 3T-^J5E 
[0151] mzm2 9CDi5iB^T-Mtlfc^fiS4 0 1 cZ) 
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* ^* 65 ?fe ^ S f b ffi f C o ^ T 56 ^ ^ o 

[0 15 2] m3 4i±^-^mnm^^^. miy"-^ 

?'J. D.i:^2T=-*-^^?iJ, D2h^3 5=^-^^iJD3f::6o 
(DNTS C5^^>;t-;1/L 1. L2. L3. L4, L5. 
L 6 i:6ocDHDT V5^i'>^;i/M l-MG i:6r:>cDS 
-HDTV5^^>;f.;i/H 1 6SrT(7)SgF^^r{C, B#P^ 
fa±{ci:'^iaSt-^*^$rJSl^;t*>CDT*fei)o 113 4i±^ 
^TCO^P^JZD.jt-^j:: L 1 ;6^e> L 6 ^TDM^^SC^T* 

10 0 n::^l5"^>-^;i/(DHi.Vi.fi^:£i^§, mz^DM 
-^CDK;^^ >6 0 2tc{i^ 1 >^;i/f::ti^f ^B$P^ 
W^\zm 1 5^-^ >*;i/(?DHD T Vi::NT S C i:©^^tf 
#MloSt)> mjjaiC7)Hi,V„{t-^^H„Vi.{M-^i:H„y„ 
lfi-^$:i^i>o ^fcDafl-^cD K;^^ > 6 0 3 tCtt^l 

03 0T-itt?BUfeHHV„— 2H ISrSg^o 

[0 15 3] z:L^m l5^^>^;i/CDTVS:£5iJRbfe 
^^^S^B^f^o ^t^^J^M7">T^^^«l§ft;^2 3fc 
^ lH^5=':3~-y4 2 1 Of>;^^A$r'feo— 
20 {±0 3 lONTSC4)b<«±y^ KNTSC(5DTVff-^ 
Wf^ti^o ^^rt::4'S7^>^:^i:^2g{tft;^3 3 

2lli*:n>3-^^4 2 2 i>r)^'^(D^m^\±^\ > ^ 
;i/l$:31JRbfc:®^mi^*-^^iJ. Di6DKpi'f>6 0 

1 i:ll2 5=^— DaCDK^^ >6 0 2cDfl-^^'&jB!E 

UT^-V >:f.;i/ 1 ®N T S Cli:Jffli:|5li:-SMF*3SCDHD 

[0 15 4] A^T>5^:^^^fltig^T-&^^3§M« 

4 3 h^3ni^5^r3— 4 2 3 Sr4)0?ftilfi|s|cD-gi5 
c7)§M#ttDiCDK^-r >6 0 1 ^D^OK^^ >6 0 2 

30 ^DaCDbV^ >6 0 3(Z)M^^'&^U 5^i'>^;H 
® N T S C ^ p] CSmrt ^T-|ftiafiefflCDiBS(Z)®»^S 
HDTVft^$:f#^o 2:6^^ 3 *T-(DffeCD^^>^;V*, 

[0 15 5] m3b\-tm<DY xom^x^^^o t.r 

NTSC(Z)^l5^-V>^;i/ttL l^;Ig^M^nTv^§o c: 

CDL 1 \tT>^m^<Dm 1 A ^ >c7) K;^>f > 6 0 

icDee^-fe!9. ^iias^cNT s cp^(^5=^:^^-^>7^;i/ 
tt$si::*i£«?y 1 -xmmi.timmmn^^tsmwLS 1 1 

AoTV^:5o »:t-HDTV<Z)^l^^>;?^;W±L 1 i:M 
40 n^^t!l^^^TA•^Tl.^^o M 1 i±H D T V T S C 
^:Oll^ti#T*fe!5. D^cT) > 6 0 2 ^ K;^^ > 
6 1 lCD(S;5t;:A-::>TV^^o C tD^-^ 6 M b p s (Z)N T 

scEmm^^wkm\.i.i\zu^-r^h. u\(D^m± 

2fga)l 2Mbp stc^^^^o L 1 hM 1 

1 ^uhv scD^mi^m2smm3 3hm2m^^^:i- 

>5^-4 2 3A^?,mPS^qJI^T-fei>c i^ffiil^^n 
TV^?)E^*^^^fflV^3^1 5Mb p sOD^^THDTV 
EjSft-^*^Jl-ri):ii::?)5T^^o t*oTI21 3 5 CDiBS 
> 1 T- H D T V t N T S C jKillT- & 

50 i»o CCD^'&5^^>;f^;!/2T-ttHDT VODS^ttT^^ 



(17) 
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V^„ S 2 UiHDT V©7'7,^'^>7';HS#T-$)-5<. * 
fc. :^<->'^-HDT vii^ttL 1 i:M 1 i:H Hc^fOb 

^-fVeOa, 612, 613SfflV\ NTSC^SM 

hp slzmmhtzm-^. -&i+3 6Mbp si^^^. 

K <-rnHB5^ilg|ffliiiK®^**aS^j2 0 0 0*cd;^-/i 

- H D T V eii -e § . 

[0 15 6] 0 3 ecDiBMEKiDaT-eofD^-l" A 

{€f©5 4Mbp sA^ej^T-gSo C6DfcK)J: >)^iiecD 
X-/^- H D T V ^{ci^T- ^ 5 o 

[0157] j.:i.±tt. mmm^(Dm^cD7kw-i> b < lis 

[0158] m49l±mi 5=^-^?iJ©7jc^{i?ftfl-^Dvi 
i: SaiiiSe^ D HI jaijf^ 2 7^- ^ 9iJ© |H] b < D V2 i: D 

(Dm-^. mi7=^-<5'?U(DSiati?g{t-^Dva{c:NTS 

•^D„x^c;«^Tv^t•^ASAoTl^s. vt-ox. mmmm 

T>7^:^b*'^)■:>TV^55:V^»lS{3«^2 3tt, NTSC 

M^e^ b H D T ve^^ff d i: ? 5 . 

{CJ:!3. — ttNTS CAS. ffe:^T-ttNT S Ci;HD 
T V ASB^T- § -S t «) 2 5S; A^i^il-r S i: V ^ d :^ t Jfe^ 

[0 15 9] 0 5 0{iTDMA;)^^{C bfe«-&-r% 

— ^7N--X h 7 2 1 ©5feal35lc|B]K8S15 7 3 1 h*-Kg|5 
7 4 1 ASigltetlTV^So X. 7 1/— AO^fegggBtCJilB) 

Tl'>-2>o ^ 1 ^-f A:^0 b 7 5 OT^l^^ 

>^;KI'^<|5]b#iffi®NTSC. HDTV^ 
HDTV$:3iSC:i:*st-§2>, =&>«?CD^-f A>^D h 7 
5 0~7 5 0 eAs^^tCffi3i:btV%?,o ii£oT!^^©M 
illSAsi^^©^'f A>!,D >y ^-SrfflV^TTDMA?^SCT-^S 
ii-rSJ®^. {tfeStJiibXNTS C. HDTV. 

fl{B0-t)*¥{lST>5^:^-T-^lS{t^2 3^*>o«fiE® 
m-^HTSCTVm^^mm^T^y^i-rj:^, HDTV 

y^-HDTVSrSS-r-&S. ^3§fi«i4 st-f^i:;^ 
-/^-HDTVfI^$:^:^icB^T-ti,o tl.±®<td{C 

5 0CDJ;^5teEgT-. htt©T DM A:^^T-5&i 
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[0160] lik±i^^ti J: d izmmm 3 J: t) 

JS^HDTV, HD TViiNT S C-TV©3oCDM^ 

^m^<tt^ztii^x-^^t\>>omtzti^mifiib^o 

[0 16 1] dd-r-s *^BJ{CJ:S^?fJQAM$;SRQ 

10 [0162] ST> 1 6 SRQAM©Ji^— P-hStf 
^■rSo 0 9 9{i 1 6 SRQAM©{l-^'^©'<i7 h;i/0 
T-fe-Sc ^ 1 *PE^C*3V^T^ 1 6QAM®:^-&, {t-^/^r 
83a. 83b. 8 4 a. 8 5. 8 3 a^©# 1 6 •5rCD 

m^!k(Dfsmitmmmx-$> t) . ±x2 6x-h^o 

[0 16 3] 1 6QAM©ls^i^8 3 attffiffiWCDI 
Ifl. Qf4i !3 <5®gg^iCfei>o C^T- 1 6 SRQAMtc 

i^y h bT. ^Sffi>!)^?>®Sggi^nd©(iM©fl-§-i^8 

20 0 <n<3 

T-feSo Sfefte^M-^i^S 4 a. 8 6 a*)ix7 b btft 
^,■^8 4. 8 6©{4afC^K(-rSo 

[0 16 4] miy=—i^^i(Om*)m^P e 1 ii-rsi: 

[0 16 5] 

mil 

1 / n 5 \ . I / 38 
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[0 16 6] 
[0 16 7] 
[^2] 



40 [ 0 1 6 8] ii^^c^^o *^C3 6SRQAM*)b<(i3 2 
SRQAM(Z)ai-5'-lx-h^tt»t-^o I2I100{±36 

[0 16 9] 3 SQAMcom^j^.S 3 a^tmWMXO 6 
(D^mz$)^o ZCDfm^.^.S 3 att3 6 SRQAMtCJ^ 
S tm^}^. 8 3 (Z)ffiMiC i> 7 h L^ ^^Wct 15 n d <3Dg§ 

4. 8 5. 8 6. 9 7. 9 8. 9 9. 1 0 0. 1 0 1 ^ 
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[0 17 0] 

Pe2.32 =-?- «f c f — 5:11— A \ 

[0 17 1] ii^^^o CCD^-^. mi 0 iCDC/N-'Oi 

m0i^nmi.rz-m^7r^^o mm9 o o^^jt^ofctoi^e 

I/— h:&^l 0©- 1 . 5^(^)^ai|g&^^t"o 
0^CDSRQAMO^>:7ban>&l. 5 i: LfeJ^^cZ)^ 1 20 

0-^-^tC4oV^TfflJg9 0 0(D3 2 QAMtC^ 
LT C/N{a;65 5 d BT^b^oT i) D Ji|5l^CD:2i^ - U 
- b T-H^T- i: ^ h V> ^ ^ 

[ 0 1 7 2] »:(Zn=: 1 . 5CDJl^a)^2PgJiD2Cr)^ 

1 0-^-^^Z4ba^T^ ffi5^9 0 OiC^N-rS 2 QAMtClt^ 
TC/N$r2. 5dB±tf«:V^i:|5l^cD:3i^-l/— hT* 

W^Ti:?^V^o ffl?S9 0 1 b. ^Wi9 0 2 b(in:= 2 . 
0®:a'&(Z)Di. DzSr^-To ft?a9 0 2 C(iD2^^ 30 

S®fttt;:4oV^T 2 2 n= 1 . 5. 2. 0. 2. 5CD0#. 
3 2QAMiClt-^T#^DWi5. 8. 10dBK«^ 
tl. D^ltZ. 5dB^ft.-r§o 
[0 17 3] 3 2 SRQAMCD:»^JCf>:7 han>&^^b 

5^*— ^?JJDih^2^-^^iJD3CZ)C/Nfit^l21 1 0 3(Z) 

i^y hmntc/Ncom^mx^Tr^i-o mi o 3S:<?^^ t 

^ »9 ^ 1 ^ D 1 ^ 2 7=^- ^ ^fj D ^3 ^^^^t^ 4 0 

t^^o Vt^X. 3 2 SRQ AMcD«'&n> 0 . 8 5(7)^ 
f^TT*?5&m;65fe^p 1 6 SRQAM(3DjS^0D:ii^"b- 
hltmi 0 2 (3DC/Ni:3i-7-l/- hOHf^ElOid^- 

[0 17 4] mi 0 2lZ}^\.^xmi^9 0 Ottl 6QAM 
CD^^ — Ix— h^SrS^-To ffi«t9 0 1 a. 9 0 1b. 90 
1 c{t^^mi9'-^^\iD:,(Dn= 1 . 2. 1. 5. 
1. 8<Z) :^^CD3l^-b-~^$:^^-r, flJS9 0 2 a. 
9 0 2b. 9 0 2 ctt#'^a27-'-<^3^yD2CDn= 1 . 50 
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2. 1. 5. 1. S^^'&CDJi^— h^grS^-To 
[0 1 7 5] EI 1 0 4(D>>>^ hfinfcC/N(Z)|g{^ll{± 
1 6 SRQAM(Dm^l::i^y h *n ^^<b$i±fe«^{^ 

i: II 2 t'— <$7 jij D zCD C /N ©fli b t) ODTfe ^ o 
HI 1 0 4i)^^BMq,t^tj:Xolz 1 6 SRQ AMOD«'&n> 
0. 9T-feti«*^0^CDPgSe?2l>5)SpJ|gi:;&^c:i::^)^t) 

[0 17 6] :izxmit^mz9'i^^;i^T:v(Dm±m.mi:: 

^^mmoBRQAM^mmLTzm^co-m^^^'to mi 

*t^. ^i■§■u^;l/^cDM«0^5^^-ro fflj^9 1 itti^fi 

T>^^(Dm^ifil 2 5 0 f t<3D«'&<Z)§«T>5^^CD 

ji^Tvmmyj^izis\'^xm^^ti^Bimm(Dm^^ 

^-b-h^lOO-l. 5*i:{g^-r§o IS«{9 1 2 
tty^Xlx^;i/$:^b. .^^9 1 OttC/N = 15dBJ::«i^ 

ift.*.T^^3fe:S■^c7)3 2 Q AM^S-^ODSftRg^^^^.^r^-f-o 
:i(Z)L= 6 Omi 1 e(D:^j^lZjr^\,^X^t^^ }\yCOUDT 

[0 17 7] i.t-{.. ^mm(D^mmi'^(Dm^tizx^m 

TV(D^mifi^mttfi^fsm^^^x\.^^o ^tzmm^ 
mm^(D^wiz ^ t) . 'ptj: < ^ 1 0 d Bm^oD^mt^ 

Mii^n. 6 Omi 1 e(D^i^\^<D^X(Dm}^sX^mx 

[0 17 8] — ^mm(D3 2 SRQAM'5b< (ilH 
6 8iCS^-r8-VSBcr>:^^. miaiCD J; ^ (Cgi 1 3 3 . 

mi 3 7 (om^iz J: y) 3m(Dmmttj::^, mi-mmD 

.-xT-M PEG I/-<;i'C7)f£g?^JgN T S CiM^^m ^ . 
^l-2PgjiD NTS C^(Z)fpg?^jgT V^^Sri^ 

UT{±,^.9 10aCD^d(^70mil e^j^^XihiK 
iys m2mmii±9 1 Oh(DXoiZ^ bSmilemj^^ 
T*^jIt~^o mi 0 6 CD 3 2 SRQAMCDit— tr;^aiU 

mi 0 6(±=i>t:'^'-^>'^ jLix — v-av^^fW US 
3 - tf u T 111 $ <t t) t;: a+» b :t CD T' 
i>o mi 0 6^C^5l^T^^S7 0 8. 7 0 3 c. 703 
a. 7 0 3 b. 7 1 2(i#4?t^e^:?5^(Z)3 2 QAMCDit 

-tf>^:iiur. *i-ipgiiDa-iCDtf"t';^an;T, ^i- 

2PgJlD.-2<7)1t'-t:;:^::^U7^. ^ 2 pg/fD^W- tT:^ 
iAe^:^^CD3 2 Q AMCD+?-— tf;^acU7^CD^— ^ 
[0 17 9] Vt^y5^(D3 2QtAM(DWLmy5^X\^^^^ 
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[0180] *^^B^CD3 6 SRQAM$:fflV^, 

m\-mmT> ^-.X'MP EG 1 ^U- h-<Di&nTV^^i 
^l-2PgaD.-2-r-NTSC^^L'-KCD fpWiTVm^^ 

H D T VCD-tf — t:^ >; TCD^^flA^ 5 v ^- ;Vi|S/jN-r s 
CDCs cf^^a^^l'- H©EDT VCDit— 7-® 
OT-f ;i/Jil±l£:#cU {S^^JgCDL D T VCD-9- 
-b:;^:tU rJi 1 8 x'^•;^te:*;-ri>i:c^^a:m*5ife^tl 
So HI 0 7tti>7 b7Ti7^S'-n*)b<(is = 1 . 8 
(Dm^(DV—\^^:^')Tt:7nV. El 1 3 5 (iH 1 0 7 CD 

[0181] c®^i:irj;f3s -Sg(3tie5S:^S;T-(±. 

-t) *^B^CD S R Q A M^^^&3Sffl-r S C h tC J: . 
'J>55: < i: »^ b If U T 1*1 »c 43 V N T fc- 

[0 18 2] -#s(cii£3K®7's;^;uTVSJ[SI::^S,f{± 
iSfiE*: HDTV i) -o^m^ b*^Sli3l ^ 

SftT-^>tcA^-Dfefc«), it- ^^;^3l•;7'F«3^3 43V^T•fe.- 
g|J©S{s#bA^^algT-§:fe6^•^t. bA^b*^B^T-«i^^ 
*CDNT S C-^PAL-^SECAM:?JiC©ti£*S®T V§^t«S$: 
T S Sfs#*) T^i^ ^5' ;uSft^®«!iiSrtitS1- S d i: 

[0 18 3] |5]B#C«g§fi#IS*5tix.Sfc©TVj||fl# 
iPi|{iit)#<®ISBg#4f#e.tli.fcK)TV»ISi: bT® 

[0 18 4] HSBtCft3{£M^Jgi^l^- KOSflflfeJ^® 
ffi«(in=2. 5©t|-&. 3 6%'<;e3fe;5^(cttbTteX 

[0185] 010703 2 SRQAMOU-— tr 

^mwL(D^^^um<Dwm^(D^i'^'pmmiz^^\:^x n 
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^^Sb^ SRQAM®Dii:D2®f — tr;3;3:i;7'7 0 
3ai:7 0 3 bSrSM'St^mciS^-ri.^ i:{Cck § 

[0 18 6] zom-^ 

n>l. 0 

i:i.±a:)iio^mmifim^ti^. t^e^T^ 3 2sr 

QAM©i®-&ntt 
1 <n< 5 

10 i::feSo iBj^tC bT 1 6 SRQAM©a-&n{i 
l<n< 3 
i:^eSo 

[0 18 7] ^(Dm-^mB 9. I21100©<te>t>-7h 

^■a-T^i i:^2Pgil^^#ssRQAM:&5S;{z^v^T. 

16SRQAM, 32SRQAM, 64SRQAM{C*5 

[0 18 8] m.mmxi±mm.m^^Gm{^f:im-^^m.m 

20 b<Ji(g,d^tgg6{Ct?lt, ■f-tL*n»2T^-^5'^J. mi 
"r-^n^ bT*^BJ5©^Ki2l7^3C€:fflV^Teii■rSi:. 
|5]a©S&^Asf#e>tLS. 

[0 18 9] PCMMiM. ^i>:^. Sl^SISlcfflvvSi: 
lt-t:;^3i<; 7'>!)^j£iPSi:v^-53«{j:^As^?>o 

[0 19 0] £fc. l?M«?y3T-a:Hl 3 3 
^F^^iU^S (TDM) ;?S;i:ffii^*^-&t)-B-tTDMK:<t 
S-9-:r5^-\'>*;i/$:^»*> ECC Encoder74 
3ai:ECC E n c o d e r 7 4 3 b{3S^%1-<t^ 2 
o©-y-7'^-\' >^;i/®:ii^— tTIE©rj— K';7''f >^^Si\ 
30 {b-rscii^fcj: «-1^-r5^-\'>^-'b©Sltt{c||§ol:^ 
#fasei3l©-9->^f^^>^;i^S:lf^-r-i:i»ST-&So :i 
©H^v Ell 3 7{C5^f <l:dt3 4 VSB. 8VSB. 1 
6 V S B® V S B - A S K{1^® 2 OC-y-T'^i' >^;U 
©Trellis Encoder^® E C C3i> 3—^— ©Code gain 
s^'Sx.-c ^jiv*. Pbv>iJiB^{±^ifi^i.|IMWI6®ia 
1 3 1 ®55iB§i:|s]bT'$)Sfc*t)«^ri.o 

[ 0 1 9 1 ] HI 1 3 1 ®:rp >y ^^HtiSS^BBfi^S^SM 
f0 1 3 7 ®rD -yi^mttBixk^mx-tb^. fiSl^g® 
3ifal8®U p converter; S{g^® Down 
40 c o n V e r t o r Sr^-i?. M^l3^S^^S®i^^ 

tA^fcA^So ei|-:3T. ^«^g|50;^fi!oi:I!)<'^<±^< |5]b 
T-feS. (SHttC bTiaS 4®i^^lB^S^JE->>!.7"A{iia 
1 5 6®(5ig->>^7^Ai:|5jb«^.-C-feSCi:A5fcA^S, 
tfefl!f£S:S*tCbfcV^«■&H;. 01 5 7. St^^t^ 
bfcl,^«^B;01 5 BCDJiotJ^mmiz-t^ZtlfiX-^ 

So 

[0 19 2] Ell 0 6©->* i^-•>^>{ci5^^-c^i^ 
50 1-I1t7'5^i' >4^;i/D,-,i:l|l-2-t>-7'5^-y >^;i/D i-zt 
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rSlz 5 dBcDCoding GaincDM^rOttfc:©-^^:^ L'TV^ 
So SRQAMJi "C-CDM" i:J;«tL-i)*|gB^©« 
'%!^^^-B-M^M:B^ (Constellation-Code Division 
Multiplex) $:rectangle-QAM(C);Sffl bfe*)©T*feSo C 
- C D M « T D F D M i;?4iz: b ;t#fi<b*ST 
S „ 3 - K tC^tJiti U fzm^}^ :3 - K 4^i!j-r ^ i: t i 

[0 19 3] C-CDMi:TDM*Mo^*^^i5-B-fe 

^^s^?!l*fflv^^:*5J5|^lJjJ^fy^g;^=^ (fdm) tm^^ 

«^ TVifcjSlt^UfcJ^^. 01 0 8CDTVfl-9^©MI?S 

NTS C:6-^0{l^ti;^^<^ h^A7 2 5©J:a^;i?^ 

2 2T-feS. ©^^UT'T 2 a-I^^^O^-VUr 

7 2 4tt^n{^ir:^$<J&V^o *5SV^©T^&JS^^?.fe 

•VU T 7 2 2 <&JS{t5 i a (c» 1 »; T 7 2 6 2 

dr^';T7 2 7{C^fyu§^^ni-^7 2 0 ii%2m^ 
7 2 1 t» T^ttHMT* ^ f. » ^ Ut-^7 

2 OtCi i3{£^^TVffi-^4;»c§'5t£±l^T-i^fiLs ^ 
2{t-^7 2 1 1 J;t)««¥^jae^ife/^$«:|il:^T-2l<l-r 

[0 19 4] ^:CT-01 3 4iZ'ift^C0:&^3 2QAM^ 

:K^\^fzi^. rafiS!iThresholdl{ilt>^f^-^>;7^;i/B®Ba 
j»Theshold2{CJt^T 4~5 dB'J\$: <TM^.^<, tifeoT 
4 ~ 5 d BKIfl©!!^ *)0 2 e©Pi«SMillA^ll3R-r 
5. bA^b^ C©ili^. §:{t{S-^fflb'^;i/#Theshold2 
Ji^Tf3:^cS ^;tf$gS©:^rtJ$:p5to-5*2{t-^7 2 1 a© 
*ti^T-5^-r{t*©^a5As± < S(1T- ^ Jfe <>^^ t) . 
©^l>55:V^^l^t■^7 2 0 aU*»S{tT-$«:<'5:'3^ ^2 

[0195] b*^b. *^B^SrfflV>:feil-&, S 1 0 8 {- 
^^■rJ:a^c^t*^Ut^7 2 OtC-CDMtcj; 
n§ 3 2 SRQ AM^&fflV'>T-tJ-:r5=--\'>;?.;i/l o f A?Sr 

ma-t^o ^©^^^©^£v^■f ::^^>>#-;n o f A{c$ 

e>{C{ggp^S©j5£:9-^©-y-So m2fi^721$r32S 
RQAMiibv ■9-7'5^i'>^;H o f B©S9fia^£^ Hi 
■^©g§flSThershold2tc:-^t>-a-So "tS i:ffi^b^;i/*STh 
reshold- 2 {CTA^oT ^j^ftT ^^e < S„ 
^T-^s-r^ 2m^a5 7 2 1 a©a^i:)^s •9-7'5^-^>^ 
;n of Bi:it7'5^^>^.;i/AA5SftT-^-5fc»ei£a 
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\m^±^Th.- 2®^i■^^^;^t^^v^■r^)§MT•#*i: 

[0 19 6] — ;^©-9-7'5^-\' >;^;UfC^il^^S©J5£^ 

JK©+^-t•;^a^'JT*s^feAs§i.v^^^*^)^*:^^?.o 

^y"-^ ©-N y-#©MS'5:tt^& A^^ 5 c i: J; 
•3. C®fiS^cff«ttStllfc:§«T-^2.fe«)^^b>t:g 

ft*5"5Itgi:'&:Sc ft 2(1^7 2 1 Iz. |5]«^D^^:&ffiv^ 
10 Sils it-t;^Ji'J7'©Pijl*sjfx.?>„ HDTV©^* 
1 0 5 0 *:©»^. 5 2 5*CCJnx.T. C-CDM 

ici !? 7 7 5*©1^-— tr::^x.i;T*sjjot>-&. 

[0 1 9 7] 3©i^i;ibTs FDMhC-CDM^II 
t +>-- 1';^ "J TAsj£:;*;-r •§> i: v^ -5 jamjb^:^ 

miftzifis-ocDm^m.iZ'^mi^. 3r:><Dvy^^>^jv 

[0 19 8] *tCTDMi:C-CDM^II^^-&t>-a-T5S 
HI 0 9 {r^^-rJ;^{c7':^^ 
20 Vlvm^izityiiW-mm^l 3 2 i:l*^M^gP7 3 1 ifi 

<Dmm^iimmt:st^xi)mmiziiit>^titii^-^zt^m 
h 7 3 3. 73 3 atcms^sT-"-^. mntmmm^m 

Z(DZtlz^ij^ ^&S<Sr^i-^^35:v^■^7^— ^S^tf-^b 
g|57 3 5. 7 3 5 a©^P£3(C[5]^^i±TSifi»^|5]m 

30 □>i;h 7 3 7. 7 3 7 a^mfx tmm(DiSjmtm^ti 

[0 1 9 9] HI 1 0{±C-CDM©ilii|lT-$.So 
X. Ell 1 1 til 6QAM(Di!i:^^(DC-CDM(DZi- 
FfJO^THSrS^bs 01 1 2tt3 2 QAMi£?g)iS©n 

— Yp]*)^xm^m-ro 0110. 11 nzWit^oiz 

2 5 6 QAM{±ftl. 2. 3. 4J17 4 0 a. 740 
b. 7 4 0 c> 7 4 0 d®4-p©«lC^{te.n. 
4. 1 6. 6 4. 2 5 6'ir©-b^;><> h§f$c)c ^4Ji 
7 4 0 d©2 5 6 QAM©e^;^i3— b-V— K 7 4 2 d 
40 {±8b i t© "1 1 1 1 1 1 1 1" T-feSo :in^2b 
i t-r-::>4o©r!— K'?— K7 4 1 a. 7 4 1b. 74 

1 c. 7 4 1 dfC^a-fOb. #^1. 2. 3. 4Ji7 4 0 
a. 7 4 0b. 74 0 c. 7 4 0 d ©M^.^^J^ 7 4 2 
a. 742 b. 742c. 7 4 2 d{c§^ "11". 

"11" "11". "1 1" ^i!l»5^TSo bT. 

2 b i t-ro©1t7'f^-\'>^;H-3&;t)*>. 1^-r^-^>4^ 

;n. vy'^^y^)V2, ■itr^-^'>*;i/3. •tt7'5^-\' 
do 01 1 itti 6QAM(m,^i&(DMi^mtiin^Mm 

50 S:^>b. 01 1 2tt3 6QAMOi£?iSS$:S^v-r. C-C 
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(fdm) ^nrs^wi^m:^^ (td 

tVNd^tj^A^^S, ' d tTC-CDM:^S;{3 
<t •3ffbV''^S^b:?^^t:^31,-f^So Rectangle-ftAMS: 

:^^mn^ilk<Dm<OGlAM-^F SK. ASK. -^LTMI 

■So 

[0 2 0 0] ^J^tSatjKtiOSP S-AP SKWitT"?--^ 

[0 2 0 1] 
[a 4] 



10 



Pei-16 =— Cff" 



erfc 



V/T<» } 



[0 2 0 6] •9-:/^-^>^;b2 0Ji-7— 1 
[0 2 0 7] 
[f(7] 



40 



PeM=J-erfcf * 



[0 2 0 2] -y-y^-v: 

[0 2 0 3] 

[ii5] 



2 ^20/ 



20 

[0204] 16-PS-APSK (P SS) ©-9-7'5=- 
-V > * ;n ® — 1/ — h (i 
[0 2 0 5] 
[S6] 

■3T|5ll:.TVSia$:HD 



20 



[0 2 0 8] D-7'^^>^Ji^3(D:r.^—U— h ti 
[0 2 0 9] 

2 ^ 20 / 

[0 2 10] T-mS. 

[0 2 1 1] ^3 7l±|ISS«»J4®^i*:®i>;^7^AEif$) 

So mmm4itmmm3X'im\^tz&m&m.^m±mm 30 

T-i5iB^bfcia2 9i:®^^,^^i. J5im«®T>7^^6 a*s 
*±eilffl > 7^ :^ ic o T V ^ i: #S{f ^ © 
T>^-r2 la, 3 1a, 4 1 a*s%±ei5lfflT>7":^ 
t^CraTViS.-SCtf^T-^S, ^©ffe©i6-f'^(i^ o < ID 
bT-feSfe»Sar«.ffiiB^^*BS-rSo «MjKiii:« 

[0 2 12] UA»U*«B^©eJ^^il^&fflV^fcJg-&. 0 

2 3 itm^^ 6 4 QUA ^mm^i)V<itmm 1 sqam 

'S^fi^^Sfi LT 4 P S K*- KT-«^ 1 iJ' 
5IJ© D 1 fl^ -5© T- N T S C O T Ve^*s» f, 
ns, «£oTmigi3!>sS<-C*)*«?g5ST-TV*«i&«l® 

[0 2 1 3 1 »!fce}3Sgg|{CT>7^:^3 2 ads$)i.^2§ 
3 3 T-ttiiJ«miK*s5E^?^V>fc»^}fJ 1 6 * &B: 6 
4QAMe^ipt,^2 7^-^'5Ui:»l7^-^?"J*ai9t- 50 
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§HDTV{t-^AS|^e)ixi.. 

[0 2 14] m.mmiz$,^ifimmme.<DT>9-± 

4 2 a^t)0^3.§{a«|4 3B:m«[6s^ff^6 4QAMfa 

^cDm.mtz^-»tj:^m.x-^^tzib^i. 2. 3. 7=^-^$^ 

?|JD 1 , D 2 , D 3 Sra^ b^SSP^jSH D T Vfi^*^ 

-HDTVT-^T-^So 

[0 2 15] C©«-&®MIjeiS©gBS:&?£(iE13 4. m 
3 5. ^3 6©^<£ffl^,^T^ra^SiHM5rJii^lSM{3 
^i^*f^;t2.Cli:{Ci!9B£B^T-SSo E34©<td{Cl*^ 

Ui^i^NTSC©L 1 l^^>^-.;Ut. D2m-^ 
©lll5^-V>;?-;b©M 1 tCHDTV©|i:^ff^&. D3 

f5-^©^i5^+>;?^;i/©H 1 izmmmmmiiDTvcDm 

^mm^mm-r^:i iifcj^tiNTsciiHDTv tmm 

m.S.ilDTV^m—(D^^r>^JVX-mmir^Z.tifiX-^ 
So Sfe^3 5s 03 6©J;d{Cft6©f^^>*;i'©D 2 
M^-^D 3«-^$rffiffl-rs^i:Asf|FDj$nn«. J:?)iS 
il«©H D T V-^^iS^^JSH D T VtmmX- ^ S o 
[0216] W±©<t-5 t3SO{Ci^5:jS©$,5 3o©7^ 

i;^;uT VS&iSJiS^ 1 o©^^ b < {iffe©5^ 

•\'>^;i/©D2, D 3{s^«:^$rffifflbTii5fj||f&Si: 

F^g©TV#m$r(pP»ST-feixK. J:t)i£®H©*feM 
T-SfgT- 1 S t V^ ^ i. o 
[0 2 17] 7^i^^;i'Jte±S![3lli:bT 1 6QAM&fflV\ 

6 M H z ©^:^© H D T VMi3l« h,T V^ S o 

Lip b wix^>®:)^^tiN T s C i:©iJ5Az;tt*5;&i^fci?)|5] 

N T S C ©SiJ5^ ^ > ;^ ^l/fiMMf- S tH" 
■y;^ b;?^©gRffli^B5ai:'&-3TV'>5o *fel6QAM 
©jyi-^s {Ej3lT-#S-t>-— f;^^U7'7!)S»<^cSCt*'^ 
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[0 2 1 8] 115 2l,tm.^mm$tlXV-^^:^^(DEDT 

jimmm ? o i h d t vcsiit- s s SM°it^«^ 
7 0 2 iip^g-rsT-^D^jifii^? 1 1 (D^m^iM^mm 
7 1 2 2:^sbTi.^5o mm<i>mm.-r?>mm.&7 i stc^j 

V^T{iT-:hD<7Sjj^^7 1 'J»fe< 
[0 2 19] *tl2I5 3{4*^BJ{cJ:5PiJl^cDM3^;5 

tb. HD T V®«^^S§fipJtg«^7 0 3tt±j7eoiie 
*^^©§fialifeffi:^7 0 2 ct!9eT»<^.Sc biP 
t^e3S:&^©§{gqItg«:«7 0 2 i t)l£V%^HCD5=i; 

iiX±® 2-ocD«^A^e>1tjgS,$ix?>„ 

^ )\ym.mm i o it^^T±v ^mmm 1 1 i --^(Dmmjj 

[0 2 2 0] 3CDi^^. *^B^T-{4T:^D<^Mi@l^7 1 

1 A^t>®7^s;^;i/SSt^||^7 0 1^©S)5*«3-0(Z)^:^AS 
^^a-r^o lo{iHDTV.foNTSC*)§f=T-^^j:VN^ 
1S$«««S7 0 5T-*.5, ^2{±J»$*S{t5t)<3D(5DN 
TSC^i*«H!li:iBl»K:SMT-§S^2 55*^^7 0 6 

T- —mmux^-r. c c t- « n t s c (4 c /n A^^g < x 

^7 1 l®m^KS5llK:j;t? C/N*5fiTbT%WS®]^ 
[0 2 2 1 ] »3tt^5*mi«HDTVAS§{lT-^TVNfe 

ifimmm^tiTscof^^m-n^^^zmmmw,! o 7 

T-2«^ii^T-^Nl-, 

[0 2 2 2] J-:J.±®J:-5fcbTti&3fe7^^J: DSS^mlCDH 

©SSSfc J: K) t£*:&a;T-{4 H D T V*sSS^C J: t) §(»T- 

g:^C*^^ fc^i^tiJV^T H D T V i:|5]— ©SiSaifeN T 

S C T-S« qjfg i: o cob Tliffl©Sfi^tg«:^*5 
[0 2 2 3] ^fc2PfllCD^55|l;^S;«:flH.^fe^?!|:&^bfc 

mi ^(D\^mw.m.m(D^o\zimm(DBimi5^^m 

V%?.Zi;feT-&«)o HDTV^HDTV, NTSC^ f£ 

P^jgNT S C©3o®b-^;i/CDiii^lc^glb. iHftl- 
gl5 3®§fInJtg^^(4 2eA^c, SUl- 
^ < sfi^ qjt^T- h-^fzmi m^w^ 7 o 5 -r- ttfig?^ 
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;gNTS CTVcDD°D{3iT-S^M#SfiqItgi:>5;S. J1U±{4 

to 

[0 2 2 4] ife{c:^S;^';l/^)(3^*ST:^D^^S^{J^|t:S*«* 
:55?;{4s I^SbT|5lb5^-^>;^;i/S:ffi^-r5), Z-CDfzib 

So i©»-&s f^*:;5;S;oi 6Qam^4 ask^^cd 

fz^m^m.W^l 1 3A5;^tV^fctoHDTV©S^lqJtg 
^:®7 0 8l4:;»;[1]lC/jN$ <7feoTbSdo +^-— tr;x.i U 

[0 2 2 5] 5 5 izifmmmmy5^^m^^fzm 

-^■^mf. HD T V®i«iP^S§flpJtg^J^7 0 3 {4. 
20 Se*:S-a©S{f pj^^:«7 0 8 J:!5eq^$li<J5:5„ b*^ 

Rltg«:^7 0 4*W^ni.c -Sf4?^T•^^■rgP^^4. |5l 
— SffiSHDT V^•-^;^T•^4S^sT-§>^eV^*!. NTSC 

7 0 5 t43V^TT:^D^®C3^^7 1 lA^e>®5S»Sg 
(t^ HDTV*,. NTSC^,j^S:^^S<l-e#^&^^„ 
[0 2 2 6] W±®J:-5(C|Blbm^K^S®:©-&. *#gB^ 
®PiHMM3^T-i4H D T VSfiE®S«-5rtgflfim^^304 
<^S-:*T% IrI— S*fl^NTSCTV®ateT•g^sT- 
WT-^?>Sfl:^*s^5o HD TV/NT S CTV®Mji» 
4 t).^fi?et)(CS^bTfigA£$#?.C:fc*sx-^5„ 

<-r?.:ri:*5T-gi>„ c:®:^^. ^l^-'-^^iJi: 

5-eS^bfc7=^5^^;i/HD T V I NT S C®S©DrfgS6:^ 

40 i;7'i'^;i/NTSC®S{lpltg:«fe^$ri@S-r.2>^i:*5T- 
c:®JB^, H;iKla®J;-5l-^ It^*— c:®^ 
PS®tt«&3^{i-r-5c:i:lci?), ctOS^bTSMA^T- 

[0 2 2 7] US 6(4. ^3R7-*i^^;bM3^i;i^0t)#x.fe 
:®-&®JSSt*c^JJiaS:?N-ro C®Jl-&. 121 5 2 iijgv^l^^ 
^{47=^$^<5';i/SS;3^$:ffa7'5^^;i/2aiil^7 0 1 afcJS: 
So HDTV^® 
ia^«lje§«Rlig|i:^7 0 3{4T^DiyTV&iii:|Bl^ 
®SMRlife«^ 7 0 2 t T-ffi:^T- 1 . 

50 [0 2 2 8]^ \^xm:f5<D^m'mmw$fl:>m^w^ 1 1 
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T•tt#^*HDTVCDS{4■C•{iB^T•§^i:V^*s. 

T SCTVCDg5&T-S:ftT-t?)o ^ fc^^m^31^V^ffi[DIt^ 
® T > 5^ :^ $r ffl feS-^ T > 7^ :^©}i(Ri'ffi [SI {C § ifi 

mmt^m ? o 4 a. Ti-v^Tvmm(omm(D^mni 

m^it^mmi 0 4 a©M-&M^7 15s 7 16 f{i7> 
7":h©JilRH4©:??lRll-fe-5ii{ai®CDS«l-bSNTS CTV 10 

[0 2 2 9] ^T. A^Jfe •3;l€5l5©7-">'rJ';i-Si?3^©*t&^ 
pgB^OD^fgfSljBlt J: O l£V^1t— b:;^ U TCDH D T V 

[0 2 3 0] (.mmm 5 ) 5 {i*^B^ ^isrti^p 

5 ® 4fI®V S B - A S Kft-^fi-^.-^iaMEl^^N 
bs 4-o(Dm^^sl 2 \ ^ 722. 723. 724^t. 
Oo 116 8 (a) tt8(ii®VSBii^©Const e 1 
lation^^xl". 4fii®J^-&2 b i t ©7=^— 8 
{e©a-&4 b i t©7-*— l/lS8T-i^^:ii:*5T-i- 
o 4 V S B®m-&. iS^,-^ 7 2 1. 7 2 2. 7 2 3'. 
7 2 4$:«?iJx.«0 0. 0 1. 10. 1 1 iC^j-^S^-B-S CI 
llifi-Q^^o 30 
[0 2 3 1] *^B^{c<f;:5#'fgSe3^*^fafe»{3. S 
58©41evel V SB^©4 1 e v e 1 ASK©ft 
•§■,■Si^m^tc^^1- J; ^ 721. 722^10 

©*^;i/->^o*t)^l©M^i^P7 2 5 i:Ut:at\ <3 

■^•.■iS 7 2 3. 7 2 4 ^sij©y;i/-r. ^ 2 ©{t-^i^P 7 

2 6 t.'&mt^. LT 2 o©{i^;SP©F^©P^PS^^ 
ra|!B©®-^i^©F^lili?)l£<-rS. ■C5$!?(a^.'S7 2 
1. 7 2 2®F^PiSLi:-rsi:e^.'^7 2 3. 7 2 4© 
P^|!lti|5]bLT-^l^*^. m^^.l 2 2 i:m-^j^7 2 3© 

[0 2 3 2]o*?) Lo>Li:ia^-ri>o 

^B^©pgJl^©#.fiejii^:^7^A®!^T-fci>c fzfi\^ 

<(itl^!.&>)(CL = Lot^t-DT •foMV''. 8fB©VSB© 
ti-&.a68(a) (b) ©id^cC o n s t e 1 1 a 
t i ont^tSo 

[0 2 3 3] -eUTHo 9 (a) ©i^ t 2 ^©m^,^. 

af{c^i5=-^?UD,©i b i t©7^— <?'$:?^^ti$■a•?) 

0«X.Kmi©{a^iSlf7 2 5$:0. ^2 
©fi^^-i^P 7 2 6^1 ii^St-nii. ^ 1 7^-^ ?U© 1 50 
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b i t ©fi^Ai^mx- ^ i. o *K:^2 7^-^^iJD2© 1 
bit ©m^*&e^P©tf© 2o©e-^,^P(i^jit;$ 
■&So^A«s05 9 (b) ©<t-5tC<l-^'S7 2 1. 7 
2 3^D2=0i:U. fl-^,'i^7 2 2. 7 2 4 $: 0^= It 
■rtlH^2 5=^-<J'?"JD2©7^-:J'^^«T-tSo ^©J® 

2b i t/->>5j<;i'i:^i). 
[0 2 3 4] c:©a:dl3e^..^^&Ee-r^c:i:{ci 0. 
ASK^5^T-*^B^©^ffife3^*5Rltgi:^5c PSS^© 

SS^M^a:«e*©^raiSfs^.^*Si:^fc) 5 {i^cv^, u*^ 

^2 7^-^?iJD2{iB^T-S'5:<'fe?.*\ ^ 
Da(iB5fe-e§-5.. ^n^iftB^I-^i: C/'NASffi<«:o 
fctt^ttSe 0®4 VSB-ASK®{t^,^i2Slll©.i: 

feiiM^fCi »). d«!cfs^,'^«^7 2 1 a 7 2 2 a. 7 
2 3 a. 7 2 4 a©l£V^®H{^**'i7;^^^tt^3^tic■r 

•So C©J;d^^-&. 4fil©::^-5-l"-9-— t J;i,;^^-YX 
b 2 J: SM^.-^ 7 2 i hm^^ 7 2 2 ©E&J-^. 
;^^'f XU"<;i/4 t J;SS^i^.7 2 3 hm^^.l 2 4© 
l2[gij7b5itU<!&i.o -o* f)»27^-^^iJD2©^7-U 

m^,-^ 7 2 1, 7 2 2 ©^;i/-7"i;{g^,=s 7 2 3.7 2 
4©y;i/-ri:©IES'JttS^T'fei.o oStj^l©^^ 
iSiP 7 2 5 i:^ 2 ©W^.-^fP 7 2 6 h©IESiJA^T- 1 

[0 2 3 5] UT 2o©pg^©7=^— ^^iJDaiiDzAs 
j3l§{ST-^S. ^^£^Te3li^X7^A©C/N©av^«« 
Sy^ittfc^t-tt^ 1 7^-^?iJD.i:S2?ijD2®M:i?*^C/ 
N©Mv^tlt^^t^*«b^-e{i^ 1 7=-^?ijD,©a^it)SS^ 

[0 2 3 6] 0 6 lB:3ie^7 4 KD^U^v^rnXXti 
35 7 4 2 tt^ 1 "t"--^ nXf}^ 7 4 3tm2 "f—^ nX 

:t)gi57 4 4ip5>«fi!i^n5. wmi^'^m^ 4A^6©ae 

4 2 A^?>©fg^^^!!l.SgB7 4 5T-*i:«) 
J: 7 4 6C43V^T^SItl^^$i^. 

06 2 (a) ©J:5;fe4ftt)U<tt8ffi©ASKm-^i: 
Jfc2>, 4ASK*,U<tt8ASK(i^{i. ^^.fC/N'^K 
>'t;^7'f;i^^' 7 4 7{Cj;»)^:^»JPS$n. 06 2 (b) 
©J:at-Ca r r i e rAS'J^USgUfcS i d e Ba 
ndS:*jOVestigial Side Bandog VSB{i-^©A 

5 Kff ■^i:''^ t) ttl;'3a5 7 4 8 A^e>ai;b$ns, 
[0237] CClT-7-f;i/^Sr®3a Ufc^OtB^tSJ^tC 

Ol^T^^E-^2.o 06 2 (a)(iASK^^fi^©ili6gii^ 
:i50T-feSo 0©«J;dtC:3r^';T©Sg{PJK:fl!l?S^ASfe 
i), c:©fi^Sr7-f;i/^' 7 4 7®/^•> bv^;;^7'f ;u^0 

6 2(b)®3i{i<t^7 4 9®J:dJC^>U7J«:S-S:'J^L 
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^6^^TV^:5o S 6 0 OD A S Kfs-^tt^* 2 b i t /i/- 
>5lt;i/T-fe?>A5V S B;^S;SrfflV^S i: 4VSBi:8VS 
B(i[5]— JlIjSSSf^:^T- 1 6 Q AM. 3 2QAM®4bi 

[0 2 3 8] ife{C06 SOT'D -^^^HT-n^-rvSBSM 

^7 5 1 ■^\±m±<DTl^^i-Z 2 aT-§(tfcfi-^{iA±i 
a5 7 5 2 S:igT> 5^-^ >^;i/311RfC J; 0 qj^fi. RlgE^ 
5 43b^«>©«^h. ?M^^7 5 3{^43V^^:ig-&$ 

^3V^T1t^S^tL. LPF756tCj; f)^— ;^yN-> Klf^ 
i::fe!3 4 V S B coa-^tt 4 level©Slicer. 
8 VSB(3D«^{i8 levelODSlice rSr'fe-::'!^ 
S'JW^gg 7 5 7 t J; ») ^ 1 7^-^>J D . 2 t^-^J'^^iJ 
D2*^W^$^^^ 15=-^?ijai:tjgP7 5 8 i:B27^-^ 
?iJiti;ba57 5 9 A^e,tjB;b$ix5o 
[0 2 3 9] »!{c^^D^IM«i:SM«*fflv^•CTVfi^ 
<&ii5»^$rlftB^-rSo EI6 4ttllft^«^33l{I«l7 7 4 
CDra>y^ll!T-$)?.o HDTVft^^®;SM#JgTVft 
■^{i^ 1 lli^ji>3— ^57-_4 0 l©A:tfgi5 4 0 Z\zXt) 

i-^. H1.V1., HuVh, HhVu, H„H„^CD«:^TV{g 
-^i:ii;:^TVft-^C^g|^n?.o ^®|*)gii^BS0!l 3 T- 
^3 0$ffll^TBiB^Ufc®tpUV^iiB^iim-r-S.o ^ 
gt$nfcTV{g^{±ffiffigB4 0 StdiJV'.T. MPEG^I 
T-ffi V^ ^ ^^TV^ S D P C M D C T pJ^S^^^{b-^f§FCD^ 

S^fflv^T^^^{b^^^?., »)^«mA;bg|54 0 3{c43 
VATi?!«$n5o £Effi$nfe4 0CDlii^7-*-<S'(i-&J5gg§ 
7 7 1 (CJ;oT^l7^— ^?yDii:^27^-^5^?lJDa02 

la^ft^tt^ 1 T^-^J'JUf^^^tl^o ilfg^® 7 4 1 CD 
miy=-i'mX:b&7 4 3 J:^2 7^-^^JA:tjgC7 4 4 
lCA;^^ntgtti^^$rSJts VSB^tDASKIs^i:*: 

[0 2 4 0] Z(D^i^^Ji'TYmmcDTV^mm±P^<D 

bfcsij^fi-^ttT vsisM7 8 1 cDfpo^mmi 5 1 cd 

A;^;gP7 5 2(cA;f3$n. <^?^m^gp 7 6 0 <t !? Sff 

mi7=-^5'?lJDii;^27^-^?FiJD2ASB^^tl^l 

7^-<$'?iJtBi3a5 7 5 8 h^2 7=-<5'iFijaj:*;g)5 7 5 9 ipf, 
ttS±l^n^„ PbV^H5^SJtta;feSfe4?)#< „ Da, Daft 
^t±^ggg|5 7 7 6 CA:^^ix.i.o D.{S^ii^g|i§7 7 
7{Cctt)i9-!SI$tlHLVuEEi^fi£^«d:^l AijgBS 2 1 tc 
A±»$tiSo ftk^B:^fi£^7 7 8tcj;!?D2{f-^i:^f!K 
^^1^2 A:*jgP5 3 1 (cA^j^ixSo ^2i®^7-*r)-^- 
(ci3C^T^l A;bgP5 2 1 {cAofeHL.VuttiliM^{i> 
^ 1 f*:gg|J5 2 3 J: t) HuVJi^icf*:S$nili^-grfi)t 
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gB5 4 8 i:il®itt*^5[51gS7 7 9(-5i?>n-5.. k;®T 
Vfl^*5HDT V{t^©«^. H,.Vi.M^(i'7^ K®N 

P E G 1 O J; -5 55: N T S C ct »} Sffi As<g;V^^aiP^tJS T V 

[0 2 4 1 ] C ©BiB^T-iix;©Sft»<s^^ H D T V<t^ 
i:gS^LTl^^/^:ii). HlV -f K N T S C© T 

ve^i:;ft;g)o T V©iiiHT;:^^<> hJtA^l 6 : 9T-$> 
6 : 9©iliiffllt^©*StB±)a5 7 8 OSr^LTB;^ 
10 ^tiitl4 2 6 tl^rtiitlt?>o t)L. TV©ilii®T;:^--< 
MtAi4 : 3T-fetl«. IiiaJt*^S(pIg&7 7 9tCi 
t) 1 6 : 9*^e>4 : ScomWrT.^^ h it(D]y$^—7n^y 
^;^f$5t*^t>-'f KM^;i/?fj5?;t^MLTt±l:t;a5 7 8 0 ^ 

[0 2 4 2] ai2 7^-<$'?rJtti:tlSl5 7 5 9A^?>©^ 

2^— -j^^jDati, ^iaiSP7 7 6©-&JE!gS7 7 8{r*JV> 
T^gf^7 7 7©ft-^i:-&giJ?n. ^21111^7^3-^© 
^2 A;t)gB5 3 1 izxti^ti. ^ffll[lSS5 3 1 t) H 
,.V„. HhVl. H„V„©ffe<s^iC^gt*ixT#-^?ll2 
20 #51355 3 5. m3ff:SgP5 3 6. miWS.^lzm^ 
tx, {^S^nT5c©HLV„, H„Vu. H„V„ft-9-tte 
i)o cne.©M9tHx.Vi.{l^§io^. Iij^^fiJ(,g)5 5 4 
8{CA:tr^n. -^^^tlX l^<DTiDT vm^ttt*) Hi 
:t>eP5 4 6 J; t)fcB*)^n. tti^^JgP 7 8 0 $r:^bTH D T 
V©Bi^^ft-^4 2 7 thTtati-^ti^. 

[0 2 4 3] z(Dtiitis^7 8 oitmzT'—'S'mmtimi 

5 9©^2 7^-^5iJ©^$ ij^Sr^* *)mi^^7 8 2 

[0 2 4 4] w±©j:aicLT. mmmmm(Dmm. s 

—^fii(Dm:^i)m^X-^^(DX\ HD TV©S{4T-S*fl 

i&m^m(DTvm^^mtii-^, z<D:itiz^ij^ hd 

40 TV©S{]i*>L<(iNTSCTV©Sffi-e|5l— SiS^i 

[0 2 4 5] Sfeiae 6©TVSM^©>^D>y^>^©i 
■5{C^l7'-<$'?U{li:^;^7 6 8)«»j:fclS(s«J7 5 1 ©M 

M^^m'\^-t ^ t simmitm 2^"-^ i t>* h d t v^t 
^^Wct)U <xi)X<tji^rzisb.mmt^Miziiim9^\:. 
T-t^. m^^-=i—^—ii m3 ix-mmi^tzmimm 

7^:3-^4 2 1 $:ffl(,in«J;Vv C:©«-&NTSCTV 
(DShiiLCDm^tm ^tl^o H D T V ©SteT- iiSlI ^ § 
«T-S'kl'>A5^M^©=!X h{±:^rti{zS<?k-S. tSoT 
50 i£<«S-rsqJtgi4*sfe5. ^©i^;^7^AT-ttiJe5l5©T 
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[0 2 4 6] ^iD\ me 6lZ7jk-r^oiz:^^^y:/)v^ 
Mftz4VSB, 8VSBm^^^m-t^m^. 4VS 

B, 8ysBm'^x-mm^tih^'!7^yyjummm^t 

y^7,i/'7>:/^ — 5 0 2 (D'P<DD e s c r amb 1 e# 

-^^^ U — 5 0 2 c©S-§-SD es crambl e^-^ 
.^^^5 0 2 bti t3M^U -aLTV^;5«^(!D^D 
e s cramb 1 eS^I^-T'S-iciCcttJi^^CD;^^^ 10 

[0 2 4 7] mei(D^otmmz-r^tPSKm^^ 
ms:mm(Dmm^i)^^mm^mmizm&x-^?>o z<d 

m-^. «MT>7^:^3 27!p^§«b7S:PSK{g^{i^ffi 
^£^^Jl^Si!^t^^$^^TVS^im7 8 icda^SPS 4{c 

J^^tlfcPSK. *,U<ttQAMft^{ia^gC3 

!ii*ja57 8 0 <t»?ai*^n5c — m±m(DT 

>7-^3 2 aCJ:?)S{§^nfc7^i^^;i'%±S{jii:T:^ 
D^MiJUi, A:t;SP7 5 ZtzxtJ^ti^S 3T-i5i^b& 
©i:|iIbrD-b;^T-rl^§§7 5 3{cj;t)!l^^CD5=-^>;!^ 

fcJSS. 7':^D^«MTV^Si2^tc^g^S7 5 3{CA»)a 

it)7'-^5iJD,tD2dsS^$n^2ili^7':3-<5'-4 2 

8 8tJ;>3 AM^^$nfe7':^-D^'TV{i^i^(ll;fc;ge7 

zii^mmuLmk.m±.WLmxii=mx^^o ^^^2111^5^ 

WLmt.nm<Dm^^i 5 5 ^lpf 7 5 &m(D^mmm 
-kmmx^^b. i:x±.o:>^o^zmQio:>^mz-r^hL%x\} 40 

[0 2 4 8] ^^JTI±4fi(Z)ASK{t^$:2o 
CD^Vl/-:r{C^tt. D.. D 2(7)2 1 b i t(5D^fe 
eilSrfTofco L/PL. ^68(a) (b)(3D8VSB 
M^CDC onstellatio n^CS^fx 8fit©A 
SKft^o^ Sieve 1 - V S B $rfflV^ i> i: D 
Dz. DaCDSSCD^l b i tCD'&fta b i t/s ymb 
oKO^m^m^VsoZ.hi^'^n^ « 1^6 8 (a) ^ 

m-txo\z. s -r 1 b i t gc^)^?^tz)o^^:&^i5^B^-rs so 
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iis D3fi-^(7)f§-l-,^ttfI^,'S7 2 1 ai: 7 2 1 b. 7 
22ai:7 2 2 b. 7 2 3 a 7 2 3 b . 7 2 4 a i: 7 
2 4bCD2fito*t) lbitTfei)o 1 b i t 

^:D^g^■t^b^i5iB^t-^i:^ D2©ft^,^(ift-^.t^g¥7 2 1 
^ 7 2 2. m^^m 1 23 tl 24 CD2m(D 1 b i t 
Tfei)o D^(D^-^lt:km^}^mi2 5tl2 6(D2 
iA(D Ih it ttjt :bo C^^>*'&^ S 5 7 CO 4o(D(s-^ 
.•^721. 722. 723. 7 2 4 2 (TDff^.c^ 7 
21a^721b. 7 2 2 a^ 7 2 2 b. 7 2 3 a^7 
23b. 7 2 4 ai: 7 2 4 b^;:^giU. 

[0 2 4 91 -^:0 3S^D^fifEi^>'X7^A$rffiV^T 3g 

[0 2 5 0] 3:iT% us 8CD8fitCDVSBtzJ:^TV 
Mii^ff ^c:^:tCJ:^^;^^c-::^V^T^E^^o 8VSB{i 

[0 2 5 1] CCT-4 VSBt 8 VSBi: 1 6 VSBCD 
J: -5 ^::N T S CcD^^S MH z cD^:^SiJ^^^fe t) 5 

^> /i^is*jffl^&*tt4b i t/HzT-fe-g»fc«?). mm 

5MH zx4=r20Mbp s 0D^-^^e2|gS;6s$> 

1 5Mbp 1 8Mbp Si£;v^T-fei>o ^KDTziitf. 4 
~VS'BT*tt7^— tJ^^S^33^1@;{)S;feV^fei6^ 016 9© 
It® EI ^ -r ct ^> P. D ITIE^g^ -^CD ^ CO JTi^jg ^ H D 
TVcD^gfei^M© 1 0-2 0%U>?)-^i^?^c^l^o 
[0252]»:ec8~VS BCD^^. 
6 b i t /H ZTfe^fc«)5MH zx6 = 30Mbps 

^(DBmiZl,±l 5^1 SMKz^j^^WX$>^i)\ 8VSB 
^^7^ SifZ)^'^. 0 1 6 9 ^::^^-r 5 H D T Vfl-^cD 

ii®ei3iS(D5 o%tJl±cDtt^s*p.?)lJIE©^g=^^cffl 

V 7^ V MM^ 6 M H z CD^^T-Sfe±jaig f ^ ^ V ^ ^ 
^{^^CD^^tTtt. 8 VSB(Z):&;6^ctt);^§a©^DITIE 
^f^S:^^J!lDT-^§fe&?). ^1 6 ICD^i^ — u-h;!b — r 
8 0 5h 8 0 eiC^xt^J:^^^, fiiMI^CDIeJDC/NfitC 
^LT> §TiE(Z)Co d e Gain^iS<U)tT 

CM - 8 V S B(D:&i)S:ii^->iTIE^CD3i-^-u- h 
^— fTIE<DC ode Ga i n(7)®l^ 4 V S B <t D (£< 



49 

^^^o ^^oT^ Hig"h coda gainT-^^ — 
i3 It ^ it- tf ;^ u ^ ^ V ^ ^ ^Mt^ ^ o 

AM^ii:^^^clt-^T^ 5ti^§{l«©Equal i z e 

QAM:^^iz\t^r:k§ <tj^^t^Uo ^i^t^r. svsb 

[ 0 2 5 3] tj::^^ mi^mJ^m D iJiE:^^(Dmt LT 

12131. I2I137. E1156. 11157 ©iigfi^© 
:/D>vi7^(7)ECC 744a^Trellis Enc 
o d e r 7 4 4 b^fflV^. m 6 1 T^iftHg bfe 4 V S B. 
SVSB. 1 6 VSB(Z)VSB©^ligP7 4 9$rffil^T 

VSB(Dmm^7 6 0$:fflV^T4 VSBt)L<ii8 VS 
B*>L<{il 6 VSBM'^;6^^4. 8. ISfgcDlev 
el slicer757 ^Cct D T^i/^ <^ 

|5)i;<^CD||JB«^J5^Ti5iBat-^^8 4. *Mfi?!l6 
CDia 131. EI137. 11156. E115 7CDTr e 1 
lis D e c o d e r 7 5 9 b ^ E C C Decod 
er 7 5 9 a(CctD^ P. ITIE^ Lfc^. iffi^^r/-^ 

[0254] ECC Encoder744a l^^Mm 

ex^mm-r^mi 6 0 (a), (b) ^c^-r^^ic. r 

eed Solomon Encoder744jiiI 
n t e r 1 e a V e r 7 4 4 k^ffiV^. ECC Dec 
o d e r 7 5 9 a{::ttD elnterleaver75 
9ki:Reed solomon Decoder75 

9 jS:fflv^^o m<Dmmmxm^fzx^^iTit e r l 

e a V e&;6^t-5>Ci:&cJ: t). >^n'— bo^^— ic^< 

[0 2 5 51 0128(a) (b) (c) (d) (e) 
(f ) iC^-TT rellis encode r^^Rffli" 
i>c:ttcJ:t)^?>J::Code Ga i n^±lf ^:65 
::^^ — \y—hi^Ti)^^o 8 V S B (7)^-^12 1 7 2 
tdS^-^-ct^iCRa t io2/3CDTrellis en 
coder744b, decoder759b i^MMX 

[0 2 5 6] mmmxit. ^izmmmo:i^i^^ jvTvm 
^^^m-r^m^mr^^rmmLtzo mmm(Dm^. mm 
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[0 2 5 7] lil±4VSBi;8 VSB{Z•OV^■rs5i 

mLfzifi. 015 9 (a) ~ (d) T-tt 1 6 VSBi: 3 
2 VSBCoV>TittB^1-^o H 1 5 9 (a){il6VS 
BCDC o nstellatio nSr^-f „ 015 9 

(b) (i2o®{I-#,.^©<7;i/-r7 2 2 a~7 2 2 htd 
10 ^^;i/-7"'fbL. 8ocD{t^,.Si:^^:fe-r3i;tiiti^ 8V 
S B i: LTffix.Sfc«)2S®Pt/lMCDf'tteii*5^]S-r 
So CI©i®-&T i m e Division Malti 
plexTN S^S<J{C8 VSB{l^$ri^oT*)Pt«Me 
«A5||;i,-r2.c -fib. Z(D:&AX-ltm±9'-^l'-Vifi 
2/3{;:'&So lai 5 7 (c) (i^e>t4■o®^^;^-7• 
7 2 3 a~7 2 3di:U> 4VSBi:bT^5fe«)^e) 
izimmm-ifim^ho Zcom-^^s T ime Divi 
si on Ma 1 t i p 1 exT-P^^^Sgtz 4 VSBfl-^ 

20 HafS. «±ti»5. 3«(D|!gJlMVSBA55ia-r 

o 

[0 2 5 8] ^OD:;?^icJ:D. 1 6 V S BcdC/N^^SI 
<5feofcfl$8VSB. i)iy<ti:4VSB(D^-^i)m^ 

(d) ^3 1 evsB(Dm^}^.^2mizt^:itiz 
3 2vsBi^Bmx^^o mmievsBcDmm 

^ll£>tbfcV^:S^. ZCD^^JZX^S S«lS^«t>^:6S 
^ 5 b i t /s ymb o KDy^—^^&m^^tl^ 

30 [0 2 5 9] :iti^xm-^rz:iii^^tisb^t. mie 
i<DysB^ism(Dy'u>y^mizn'--t^mmtmi 62 

[0 2 6 0] 3E{::4-VSBh8 -VSB&fflV^TiftB^ 
bfe;&^ Ell 5 9 (a) (b) ( c ) CD J:o ^fe 1 6 V S 

B$:flSV^Te?g^§^^^T^^o 16VSB©:©'&tt 
m±Mi5^^rfTd^^6MH zC7)^:@T-. 4 0Mbps (7) 

MPEG^S^&&fflV^&^^l 5- 1 8 

40 Mhp s tt^^tz^^ B^^mCD^mt^:^^ <rj:^-t^ 
ho nil 6 9 ^CS^fi-ptCRedundan c y : Rie 
= 1 0 0%W±i:?& l^^>^;i/0D7's^^;i/HDT 

^I^c^i>fi(tT. 8 VSB(C^bT^*^:?)^{i^:^V^o ^ bT 
2f^-V>:t>;i/CDHDTVcDflfe±®(ill^f 'g>tCttl 6 VS 
BT$)^i:5i::gJS(i4 VSBi:(5]bT- 1 0 bfiJgb^^t 

fci?). it— b*;^:3ii;r^$^<>^^^o mja^cDJ:^ 4 - v 
SBT-ttRedundanc y : R<t= 10-^2 0%T- 
50 ITiE;^)5T•§5fev^t«)it— b';^:iiijTS:J[£< 
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i;tL^cv^„ El 6 9jfpe.B^t,>{)^^ei-5t-s 8-VSB© 
Redundancy : R8=5 0 %f5E:^'tt3^-5— tT 

D T Vm±mm^ 6 ~ 8 M H z CD^i^^JRgT-ff 
*)i-T-li^ mi 6 8 Level 

- V s B t) «3S^ V s B ^ii:5iCT-fe 5 

[0 2 6 1 ] ^rmmmzx'Umz o<DX'!>^m^:^> 
::i—^'4oi^mmLtzt^.m3 0(Dyu'y^mi^.m lo 

<j'"4 0 iiAv-yj'iy Y'y ^ j\y^^(Dm^<D^mmm4 o 

4. 4 0 4 a^2-p*,Oo cm^, ^^^gq 7 9 4 i:1-i> 
:^ei[HlESt3f5^^^^i!|T 2 Elji-r C i: tc J; »3 088^ ffl 

4 0 3A^e>®HDTV^;^— v-^— HDTVCOefc^ii-f-tt 

i^p^iWiffii^iiK 7 9 5 1 J; ») , mmm^s-m^^tix-^m 

[i]S&4 0 4 fZi !). HhV„-H, H„Vi.-H. Hi.V„- 20 

X'f^y5^7 6 5. 7 6 5 a. 7 6 5 b. 7 6 5 c{il6D 
EaigB 4 0 5 (C, H„V„-H. H„Vi.- 

Vu-H©{t-§-tt>^'1' >y^7 6 5 cCDthtl 1 iP^Btr^$ft 
lifill]S87 9 5cz)A;t;2^A:t;b. ^ 2 -tt-f ti 

^^iaiQiS©^&^Mic^jani]K4 0 4 {cige>ix^s[ia 

S$nH„VH. HhVl. Hi.V„. HLVi.©4-r)£Dfi!(;^{C 

5. 7 6 5 a, 7 6 5b. 7 6 5 citthtl 2C0{\LSi>Z^ 30 
i:>^tzisb. 4t3CDj^^H:ffi^g|$4 0 5^ai^>tii.. ccd 

[0 2 6 2] i>!{c:i®id>S:3®®|lg®S©m^eiS^fe 

o t^mmmiat^mm 3 ©0-3 3 cd t'd ^ i^mxm 

ttiid*)0®|pH:;«J^®-g-fiKS5 6 6 3&S 20^^:6-^5:1 

[0 2 6 3] ctiiiH? 2©J:d'^e«fi£^t5i:lI7 0 40 

So 07 2$:UJB^-ri)fc. 5-r)©::^'!' •y5=-. 7 6 5 a, 
7 6 5b, 7 6 5 c, 7 6 5 d{Ci!5. 
<5^1^Ci3^^T. 'yf-7 6 5. 7 6 5 a, 7 6 5 b, 

7 6 5 ccDxtii^nzw*)Wt:>^o r^t. mim^& 

5 2 2. ^2ffSgP5 2 2 a, ^3{f:^g)55 2 2 b, ^ 
4{fSgB5 2 2 cA^C>^'<7HlVi., Hi.V„, H„Vi., H 
HV„©e-^*s. '^j^^iYVX-^m^b 5 6 

«:So CCDefe^fl-tH:;^-^ f 5^7 6 5dlCj3l?,ntBi) 1 50 
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X^fHtii.nV'T.'i >y^7 6 5 c©A:^j2 tii?,ni,o 

HuVi.-Hm^®e^T-*)5o yjO^-f ^ ></2{Ci;^,^ 
T. •>?-7 6 5. 7 6 5 a, 7 6 5 b, 7 6 5 cJi 
Xtl2lZWWt>^o catT. ^Jg{iH„V„-H, H„ 
Vu-H, HLV„-H^bTHi.Vu-Hft-5AS-^fiK^5 

5 6{ciie.n. -&j5K®s^nT i-^<Dmmm^m^^ti 

5o C©eft^(g-^tt;^-r 7 6 5 d©i±S±f 2 <t t) ai:tf 
^55 5 4 *^^tB*^n?.o 

[0 2 6 4] c®i^cuT. 3m<Dfsmmmm^^m 

[0 2 6 5] $T>3©;5-3:tts^-r^'r ^ V^-'l 
THhVh, HhVi., Hi.V„, Hi.Vi.fg-^^A;^7$-a-. H 
i-VL-HM-^^-^fiK^-a-S, ^®^. ^J'-r 5^ 1 tS'J 
©MBP^^-f ^ ><^2t:4b'V'>T. HhVh-H, HhVu- 
H, Hi.VH-Hi:±i3©HLVL-Hfs-^<&A;f?$-B-. « 
«l©B*^{l-^5:Wi.iiVAd^)li^i:cTV^?>. iifeoT. 

[0266] *;b. i)ttt. A:bLfeft^©±H3J5g^ 

©^j'-f s: >^©)ig^AsaoTV'.&t)sabTV''-i.«-&(i 

mm^fZ^m-r^tzl^7.-i 6 5. 7 6 5 a, 7 6 

5 b, 7 6 5 ctcpf^ ";^£B5ttS«L. BtP^ffiSrWS^ 
^ i: i: J& S „ L *^ b M^©il^{ifs ^ ^ H 7 3 

©cfcotccS'-f ^ >y 1 t^-f s: y-i^zizmmmz-s^mi. 
xmm-ti> ^tizx>). ^mmmizmmmmmm^ifi^ 
mhtji^bo tteo-c. ^mm(om^if^mztii^t\>^r>m 

[0 2 6 7] El 7 3 ©^p^sBSEi©D 1 iimmm^(Dm 

l7^— ^?UD 1 ^5'>b. ^'f ? >^l©»SP^tf{CD5^-V 

>^;i/T-Hi.Vi.. Hi.V„, HhVi., H„V„{M-^^iitt). 
^-Y 5 ><?'2©aBPa(CD 25^^>^;bT-H,.V„-H, H 
„Vl-H, HHV„-H^ii?>»-&©M-^©^F^KMi£^ 

bTv^5. :i<Djioiziyxmmmiz^mi.xmmmn^ 

jiS^htCit). §f§^©a:3>r3— <J^©|5]gS;SjEig^giJ 

[0 2 6 8] ^»J^3Se«l®^^ftgp©iSAS#v^. Cix^,© 
iSSri'M-rST^ffitcov^TJE'^S. 13 7 4{b)ttjS|{Be 
^©7^— 810. 810 a, 810b, 810 c©Bt 

fs^mm^^^-to zcomiz^a^^x. 7^— ^'©f^jcsijt'— 

<5'811, 810a, 811b, 8 1 1 c ^j^flf So 

t^t. ae5i:-rsi^fi7'-^ttpj^i;e?jtjie>nT < s 

ctic^cs. -rsi:. ^7 4(a)©>^P>v^'ia(i^f^ 
2il^ac>n-^5'-4 2 2\,t=f—^n'D 1 1 A:bg|55 

2 1 i:;^'f ^y^s 1 2 Sr:n-bT»:':i'i:ff«gP5 0 3tcA 
:tit-So ^s'Jx.tS. 7^-^ 8 1 0©A±;^7*liSU7='— ^ 

8 1 KDmm^^zw^^m-^'vj^^, ^-^ % i o©5!ls 

07'^. i*:©7^-^ 8 1 0 a*sA^3^2)C ttC'iSo C 
^J5gii®i®^i:|i|«©^ffiT-^^»l 
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[0 2 6 9] mi 5iiEDTv^mmi-^m^(^^mm. 

C^S^^lzm^^^Hi^Vdm^^B^Vi, (1) ti-^t. 

la, 8 2 1b, 821 c (DiiLmizmwr ^ o -r^tm 

mx$)^&\^—i^ 8 2 2 , 822a, 822b, 822 

[0 2 7 0] Sfc. ^7 eCDct^^CD Ift-tiC. y^-^ 
8 2 1, 8 2 1 a, 821b, 8 2 1 c $rE« UT *j IB] 

20 

[0 2 7 1 ] 117 7(±. m^l^NTSChlEDTVtM 
mik&li D T V t> L < fg^ftSN TSC^NTSC 
i:HDTV<7:)J;a^3 m(D^i^'^^mm ^z 2 

EI$^^-ro m^^-i. fft^^JgNTS ChNTS C^HD 

T s cm^izm^-r^ nrjv^^m^t^^-^ 8 2 1 \zw.m 

^nTV^i)o 31. NT SC(D^^fl^Tfe^HL.V„, H 

hVi., H„V„(7)#^^CD{t^{±-r^-<^ 8 2 1a, 821 
b, 8 2 1 cc7){Se^zSBa^nTV^^o HDTVcD^gl 30 
(t^T-$>SHuV„-H, H„Vi.-H, H„V„-He-^tt 
-7^—^8 2 3, 8 2 3 a, 8 2 3 b t-iiaM^tlTl^^o 
[ 0 2 7 2] :iZX'\±. HIS 6-^01 7 Oc?D:/d^^^ 

m\z7fs-tx.^\z, mmm2xmM\^f:L:^'y-ti'iEmti(D 
m.mh\z ^^mmmm^mBim^ 4vsb-^8vsb-?> 

1 6 VSBtCliejDLTV^^o Mf*S^^::{iHi.Di.(iD 
MtmMm 2 xm^tzJ:^ IzD^-^^^ >^J\yX^:Krt2 

I/— ^{i^g;V^fe&^, mcDy^-^ 8 2 1 

a, 82 1b, 8 2 1 c<i: t» C/'N^ltcDf&l^^{^ic4^V^ 

mm2xii^^rz^^iz:r.^-'U—V(Dm}^sX^rzm'^. 

T)^m^(D^(DD^-:,^^>^^MZ$>^^-^ 8 2 Itt 
Di-sf^-V >^Wl/C::$)^{fe6D^'— ^ 8 2 1 a, 82 1 

b, 82 1 cJ;t) §{fSS«tz:^<. HgiKb^tiTi^ t) 
ij&afi^^pga^S'&:i>o ilSfi^J2T*JB-^fcJ:oJ3Da, 50 
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im<Dmsmizx:hmmmmitmmmj:mmmmt\.^^ 

[0 2 7 3] D2{§-^cDaii{::{ii^S0<3t::Dam^ 

ife^3^BV^^^l^^^fT•{±iD;tTHl,VH3 HhVi., H„V„;65 

^ti^o :ioi.x3-D(Dmm(Dmmi)^x§^o zcd:^^ 
s:fflv^i>c^:^cJ:^3^53Ti5iB^bfe ^m^mmmtm 

9 Oco^©^S*^a:^0^;:?^^J;^^3 2S:^!)^?>3Jl^::l£^ 

[0 2 7 4] z:ixm7 sumi 7 (DmrnmrncDm-^cD 

2(D:ft3^^i7mib^^D 3ft^C0||3A±?a5 5 5 1 ^^V^ 

tzmmzmi 4 (a) ©rD-;^iacD«j5S;^;f,Gx.fc«sc 
[0 2 7 5] mw^m,m't^t^'^ ^ >^*l^ci5v^TA 

±^35 5 2 1 19 D 1 ft-^;f)^ AijS^ 5 3 0 J: D D 2 ff^ 

i)^At3^ti^o ni.y»m(o^m^itmm^iz>^m^tix 

V^^fei6c:ti^^i;^-r ^y^8 l 2 {3j:Dff:^a55 0 3JC 
y^S 1 2 aSr^LT. -^^^5 5 ScDpfiMCO 

xtimzx:b^ti. ^^mm^ti. ^■rii^,v^.-Hm^ 

i^^m^ti^o ZZ(Dm^lii:^-C y^.7 6 5 aCDlhtJ 1 

^:;^7 6 5<DXtj2lzX:b^ti. -^JBEgg 5 5 6 CD 
H I. Vl. A;tja5 1:: A±j ^ n ^ o 

[0 2 7 6] mz^^ ^ ></2t^45V^T^ 1217 7 (Dmm 

mmmizTjkirx^izD 2m^(D}ii,v»-R, HhVi.- 

H, H„V„-H{t^^A;^?^nf^:Ra55 0 3(cJ: 

^;^5^8 1 2 a^/M.T^ft^;^s^£S;t|5 5 6 
<:Dm:^OA±?t3A;b^n^ -^^^QfSi^ixHD T Vit-^:;^^ 
tH^r^n^o -®HDT Vfg^tt;^^ -/5^7 6 5 aCDtB 
:t;2 J;5m±7a5 5 2 1 ^^LTHD T V{t-^>&5ai;b^tl 
±M<^)<^:o^::(117 7CD^P^BaWc i Di^ft^^^L^ 

^^^%Mi>^$>^o HI 7 7«±B#P^EmST-ttD 1 , 

D 2m^(D2-:>(Dm^^m^^rzibK mm(Di) 3m^^m 

V^^t^ ^^S?^JSHDTV5ri0X-4O(Z)|IgBCDTVS!(3^ 
[0277]lI79{iDl, D2, D 3 CD 3 JfCD^^^SPg 
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Eg (3 i Mint- -5 Clinic J: ^8 Ocoya i^mx- 

[0 2 7 8] E 7 7 CD^F^iESE. E 7 8 CDT' 

^B#P^#mt-i>Ci:*)T-#5o ^CD:®-^. 7^-^8 2 1 

^ 8 2 20 2o®7=^-^{i7^— ^ 8 2 1 a. 8 10 
12 b, 8 2 1 ciZ&^X:3L^—WIiEmt}^'^&>Xib 

•5. Huxe®J;dt^«^ss<]tc(i-«T-$.^*^ttsa<]{c{i2 
117 9®B#F^E@Eli:|5lCje!jmA^f#e.tii.o 

. [ 0 2 7 9 ] E 8 1 ©i^Hffi®E<D«-&. iiseu^tiigg 

tJ&oTV^SAS. 7^-^ 8 2 1, S'Jt^-^ 8 2 2CDeii 

lf>;/ hb— h<& l/2^1/'3tc^t-r-i:{^i f). C 20 

[0280]E82tt. EI81 ©BtP^iSMElCD i d ti:^ 

2 3<D:^n ^^^ET-x B8 0©::/D -v^Et^^-TM^T^ 

[0 2 8 1 ] J.:A±®i5 CC. E8 l©B#F^i2Sia©<td 
*3S{te^*3i«f .SiiES 2©:/D5'i7E®J:d{c# 30 

^n-SfcK). ^fiES5 5 »)E3 2®iii^-&fiKa5 5 

4 8®rtgp®llSS7'D5'^.?£A:*j-ri>ia^JE!2t&{;iiSl:T 

(IISS<£«B&-r S C i: T- 1 i. . 
[0 2 8 2] ti±© J;^ ic bT®#^d:«f!ET-§{Hl#« 
fi£T•^St^^a3^!I^>f)5fe•5. ^ffi^iJSTti. AS 

K'^S$:ffll^Ti&^^^&15iB^ \.tz±\ HM^'J 5 TUiB^Lfc 

^ < ©^^{i^tfijl , 2, 3-C-iftB^LfeP SK-^'QA 40 

[0 2 8 3] 3ix 3tl^T-©^SE€^JttF SK^^CZ*,fie 
^?.o 0»l^t£. III83®J:-5tcfl, f2, f3, f4 
®^fa©F SK^iiSrff 115600 5 ©115 8 ©ft 

[0 2 8 4] E 8 3 Icn^'^xm^WL f 1 , f 2 ©j^?SSi 
i|8 4 1 ^Dl=0i:Smb. /^^iSf3, f4©iSlie 
S^8 4 2«rDl= 1 il^m-rs. ^LT. f 1, f 3 
^D2=0, f 2. f 4^D2= 1 i:S«-ri>i:. St^ 50 
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■r^olZ^ Dl, D20&1 bit. it2 b i t ©PtJi^ 

3^Ci3^,^■C^ D1=0, D2= 1 ASS5feT-t. t = t4tC 
^5^^TD1=1, D2= 0*5S^x-#?>o »:!3C/N*sfg, 
V^J®-&{it = t 3(C43V>TD1= 0©^^*^ t = t 4{C 
*5<,'.TD= l®5^(iASW^-ftS. C5UTFSK©pgjl 
Se^li^T- § S c 3 , 4 , 5 T-iiB^ b feUft^e^ 

©Pg)lS©M3^^c i© F S K©pgJl^©#-ffie33l:^5CS: 

[0 2 8 5] X. 08 4©J;^3^^. ^y i'M^ZT^t^ 
^I3SiB^^g{c:2p:^B^©||SS«»J5 £ffiv^SCl i:t,T-t 
So IISS«?!l5(iASK©feS!){S^iB^B3feA5T-Si.. 

[02861084 ttlB^M (Recoder) /iS 
{f«i (Transmitter) hW^mm (Play 
e r) /^mWk (Receiver) ©:/D -vi'El^^N 
■To 

[0 2 8 7] D8 4©7D->^0{343OTs K 
4 3 ©Hffi^J 5©VSB-AS K^ia:&SCAsjgfs 

«6 1 (ommm^ 5 a ?£i3a^B«i^«^{s^T> r s 5 

7 a{c43t*^x.. SM«S4 Z(D^mmm2 4 aSr^^S 
^fi^T>7'8 5 7 btc:gt>!Px.-2>ci:(c:J: !3. ^<|^ 
U^figC^C?,. *AT-ttej2l^gtC:feV^Te:ASK{g^ 
{i^TVSB-ASKT-$)Sfe*!). VSB-ASK{f-^ 
$r A S Kft-^i:=^B&bTl5iast-So 

[0 2 8 8] 118 4©|!jf'^^iiB^-r^i:x HDTVfg-^ 
ttVideo enc oder4 0 1 ■C-BESB^#xfe^2 

4 4 a-C-p.?)^?F-^{b$nfc^s Tr e 1 1 i s Enc 
ode r 7 4 4 b{CJ;»), VV ^) :7.n^{\^^ KX . VS 
B- ASK©M od u 1 a t o r 7 4 9 tzA^S, Rec 
o d e r©®-&(iOf f s e t Generators 

5 61CJ:»). Of f s e t{t^$:iDx.fc±T-iB^[Hl^8 
5 3tJ;»J. 7*8 5 5±fc:iBSi^n-5o fiSI^ 
M© Transmitter! ©:©-&«; Offset 
Generator85 6 tci >3 D C2i-7-b h«£ES: 
ASKB^{CMS$*TUp converterSa 

(1^4 3{c:^^'jTB^Asg^}c^c^o i^ft^nfeiuizn 

©4VSB, 8VSB, 1 6VSB©VSB-ASKe 
^(±T>5^:^3 2btc:i»)§ft$n§eilIS§2 4a^ig 
Ts ^^^8 5 2 atCA:'3^ns. 

[0 2 8 9] iB^^eT-IBS^^tLfclBa^fl^ttS 
^fe-^^;/ K 8 5 4 aT-B*fe$tlTS^IilS§8 5 8 ^,«T|5l 
l:<aagS8 5 2 b'NiSC.nSo 

[0 2 9 0] 'iSm^ 8 5 2 b'NA;tj$nfc{I^tt«iSi§ 

8 5 2 bW^i-;!/^ 8 5 8 aSr^T, BuiB©VSB^© 

ASKa^^s 5 2 btdi*}. mm-^n^o m.mm^(D 

» iT^-^J'J^iHiECCT^n— ^7 5 8 ale i t), oc^— 
ITiE^^x. ^27^-iJ'?ija:Tre 1 1 i S7^3-<5^7 5 
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[0291] Treiii sn^itmcomuiz X ^ Mm 

(Dm^s §fi^4 3(Z)F ilter858 aJi. m 1 3 
^^^^fz. < L/S©F i 1 t e r 7 6 0 a^ffil^i)^ 

T:^n^TV:7^;i/^ 7 6 0 aSrONb. Wj^t^tl 
OFF'r?>C^^^ct t)> F i 1 t e rtcj;:i,{t-^ 

[ 0 2 9 2] ^fc. mS A(D^^mi'7'-i^mim2^ 

^on^mmti.^ igh priority (HP) t»?g 

[0 2 9 3] ^feHl 3 7. Ell 7 2 tf^-T 8 V 

SB^l 6 VSB©eji|^^g{c43V^T. BtPiS^SO^ixfe 

ECC7^=i-^J^-®^»)ITIE®n-K'r-Y VSr&tfrf^ 
■V>^;WT-^^v HighPriority (HP)« 

^^TfeS^lSy ^X*s^^Us^*^^<bbLowP r i 
o r i t (LP) tf$g*s5g«^nT*,. HPftfg 

Lt:^ ^ ^ > :/;i/Ml^$nfeS»5:*I?iT- 1 

TV#ffiS:$.i.fi]S®i®KT-ll^t-.5;:ii*5T- 
[0 2 9 4] (*Sfifi»J6) ^6CD*S6^{C^»)*^q§tD 

^ 0 1 g^x-r J; d ^f-fii® ASK i3fit;5ic®i^^i3gis^ 
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PSK, FCK, QAMt3f:^B^®C-CDM;^5?;5:il 
ffl -r S ^ i: t J; >3 pgjf^iS ctir^^pg® ^®f'«©il^fB 

[0 2 9 5] 1 6 QAM-^3 2 QAM©M^i3» 

S^«Bf3*^B^® C - C DM:)^5C&iaffl b;fc^^SfflV^ 

1 0 mm 5 T-^ffi© VSB^9ASK$:fflVN fefei^ • f3i^^ 
g^C■^V^TSiBgbfc*s. C©ia8 4©ASKS:QAM(C 
^^T*)[5lbS!jjg*sf§?>tt-5„ 1218 4s 01 7 3T-{iQ 
AM('C-CDMS:MfflbfeS^^sJ£B^-rS<, JiiTQA 
M:^C-CDMf-a'fbbfc'fe©^SRQ AMi:D?^o ^fe 
:fe0 1 3 7 i:@l 5 4T-(±. *^B^&eigi>^7^ A{ZJi& 
fflbfc®^SlSiB^1--5o 

[0296] 08 4. 017 3$iiB^-r§i:. M^I31^ 
B^SM8 5 Itt. A:fjbfcHDT V^©B*^{t^4il 
«^:3i>3-<r4 0 l(Dmim^^>:=i~V4 O l ai:ll 

20 2ili^^>3-y4 0 1 btitJ^J^d^fc^j^M^t 
^iSI bffi$i b. X±fgB 7 4 2 © cf3©^ 1 5^—^ ?iJA:t;^ 
7 4 3tCHi.Vi.fiic:9-^®f£:^B*^M^:S:,^2 7^-;5'2^J 

A±rgP7 4 4CH„v„ ^^m^-^tt^mm^m^^x 

±lbs SMIS^8 5 2©cl3©^^a57 4 9 tCA;t;-r -So 
^ 15=— <S'^iJA^7gi57 4 3T-{i. n^^— fTIE:^- K#E 
CC^7 3 a(Zi5V^T^£:^^M-^^c^t^I^$n^. ^ 
2 7=-^?iJA*lfP7 4 4fcA*^nfe^2 7^-^^J« 1 
6SRQAM. 36SRQAMs 64SRQAM©J1 
2bit. 3bit. 4bit. tC^cSc C©ft-?- 
30 (iECC 7 4 4 a{3±»J^t)^g:^YbSrnfc^TrelIis3i 
>n— <$^aJ7 4 4blC<t t) 1 6 SRQAM. 32SRQ 
AM. 6 4 SRQAM©ig-&. 012 8 (a) (b) 
(c) (c^-fTrellis Encoder7 4 4 b ic i ti . ^-J? 1 
/2, 2/3, 3/4©Jt^©Trellis^f-^^b$tli)o 
«»J^«6 4 SRQAM©*&. » 1 7^-^57 ?ij{i2 b i t 
T-^ 27=-*— <5'?iJ!±4 b i t i:^?>„ C©fe4?)EI12 8 
(c) {Cgsfi^ ^TrellisEncoder7 4 4 b<&^V^. 3 
b i t^— ^'$4b i t t; b:feRatio3/4©Trellis E 
4ASKs 8ASK. 16ASK®:^ 
40 #ffl-C-l/2. 2/3. 3/4© U:^i>3- 

5 —:^X'3L^ —iJsEmt)-tfi±ifi ^ tz tbm—CDy^—^ - U 

-hCD:^^-V-h^Tif^Ztt^X-§^a :i(Dfzlt>m. 

So SIJ£0SJ5T-iSiB^bfc8 VSB©15^>-;^5=-A©a 
^. 3b i t/s ymb o lT-fe5fc«). 0128 
(b) (e) C^s-f Ra t i o 2/ 3 ©Trellis Encode 
r7 4 4 g. Trellis Decoder? 4 4 q$:^fflT-^. 
©:/n>y^'0(i0 1 7 ICcfc^Cc&i), iib. Trellis 
50 Encodea:[51SS3()S«^{C)&;Sfc«>. SISE^J6©^8 4©^^ 
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5fe#^n-5)„ BlT^-^^'^iJCDTr e 1 1 i s^f^^bilg& 

^95 7 4 9T-'^^$nfef§-^{ii2^Sifel5]E§8 5 3iC*5 

)^-<T7.^^m^^^\Z.i.y) KC/'^^TT.^tm 10 
rt]^8 5 7 a(cJ;t)Jirti$njl^'N5; K 8 5 4{ci?)SI 

[ 0 2 9 7] um%^<r)y it--^ V Y\±m \ 1 acDia^ 

*>o^J^{S 1 6 S R Q AMCD^M^ 8 5 9 fc:|»$8*5i3& 

^tiSi:i:*)fCs f offl 2fg® 2 f oCDjlIig?ISSr*joy^^ 
n^;' hf pft^8 5 9 a*^[5]B#m3^^tt5o ffliSISf 
BJAs^'S.'^-f T;^M^8 5 9 bili t). AC/N'-f^XS: 

1 1 3i;:^t-3)i®a*. 2Ji®pg»S©^fei3^*s$ti 20 

TV».5fc«)s i3SfeS^T-^?.g§<it«iTh-l-2, Th- 
2«2o*s#aEl-S. s3®S5fe©C/'NU-<;i/t:J:»){l 
*8 5 9^ce.2Jg:±T*5e^8 5 9 C/d:e,D.®5!(iASB3 

[0 2 9 8] ifi^tC 1 6 SRQAMS«(-^fc®^x M 
^j^lHSJi^l OCidt-'&S. J^3 6SRQAM$:ffl 
V^feJg^. Kl 0 OOiotC&So 4ASK. BASK 
05 8. 116 8 (a) (b) ®<td^B2 
C©M^&B^^S«^. Ma-^->h-85 4 
*^e.J±x £«^8 5 9 i:/WD>;; h«-^8 5 9 a*ss^ 30 

tfrtJ^S 5 7 b{Ccfcf)Jiiti^n^. -©fi-^i?} 
iSji«S^Ii]E§8 5 8©7-y;1/^ 8 5 8 &\Z^K> 2f „ 

S8 5 8 b let >3 f o©«Sj^iSAS||^^tLaPgp 7 6 0 

t3j$^,n?.o ^©ii^fe^nfeasi2ij^^ffli^Tapa5 7 6 

©^C/Nfi©S5i'^^^l3^7"-7-8 5 5 SrfflV^feS 

1 6 .■^©&{i^j^©#gij u-^-r < 55: s toawsiJ 7 

6 OtCiSt^TD 1 i:D 2©^7?*5a^^flSo ^LTffil 
^7'3-<5'-4 2 2(CJ: •3^{i^i)SS^$n€>. HDTV 40 
VTR©J©-&^J^«1 5Mbp s©HDTV©^tf'V b 
h©TVM^ASB*^ns. C/Nfi*s(£vMf7^;t- 
T^-rii, r3;^^^i^V^= ]l^,'S,T-rl5B6©VHS7^-r 
ilSii^fflOiSC/N^T^-riittl OdBfeJL±C/N© 
M*s$.So gclffi'&:C/Ntt©®V>tf7=:d-7^— 78 5 5$r 

.■S^^T#SiJ-rSCtttllU Cl©fci?)mi7^- 
iJ'^'JD lf±B^T-#i)A5^27^-^?iJD 2©2b i t 
U<J±3bit*)L<tt4bit ©5=— ^JUiiS^T- & 
aiT^— ^'9iJffl2 b i t©7^— iJ'?U©**5fl4gfn 50 
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So 2S©pgeS©HDTVil^{f-^5rf3SS^Lfc]® 

fi?'Jx.(i7Mbp s©'7-f KNT S C©TVfs^tftt}*$ 

[0 2 9 9] ^fcgll 1 4®>^D icSI 
Iv^-^n^ts^l 5 9 i:ll2 5^-^?rjA:tfSP7 4 4 

Il2®^7^rj-y4 2 2 a?:«B&U ^ 1 7^-<5'?iJD . 
©i^^^miit-?>^?f$QP S K^©^!!^!^:*;-^®!^-^ 
h U- h¥ffi®I3«S^^g8 5 1 =>©^aff^.^i: 

bt la^T- * s . d ©^g{i» 1 v'—^n(r>Hm^mm 
- h ©M■§■*5B3®$nfel^v^ c/Nfii^m±»i-s tfT^:^ 

7^-r8 5 5 $rC©(atf<y b bWffl©iK^f3^M^ 

^BT-S^bfcJ^-^s ^ 1 7^-^^iJ©D 1 fs^©i^AS|| 

>)|5jbPtSS©HDT V{s^ASs3 

$i^c«JES;©l3it|l^^gT- 1± H D T V{s ©^# 
'fc«SE©f3g^S^^ST- KNTSCT vm^i^-M 
^-C§-5c 2S®P^«©»-^M^-i>C/Nf»S:*) 
7*^:^55: Si3S^||^7^—^5' hSr*,o«^©S 
T- 4 o©j|aay^t>#©^±5J^tt*5j|3Kf 5 i; 

tmm^Si^o Cl©S^. HD TV^ffl^tJf^TNT 

{f E D T V©7^3-<5^©lH]BS^;^ttH D T V©7^n-^ 

hT-|l3^T-?i). C©«td{CHDTVi:EDTV©iliM 
©i3»S^tg*AsS'fe S 2 o©^ >f 7'©i3SH^g?: 

*3^T- ^ 5 fe«)ttii£t,Nfffi|&:^©^|lASaa^T- ^ S 

m^i^^^. *t<^ffl#^)iS<ffi^&®c/N©isv^7^-7• 
^©ii5iKS*{c5^-r?&aiRT-§s. ^©idtcs^nt 

$r tc « *> ?> US e, ti 5 i: i: © 

^^S©*i1&A5||:g^;7,;::i;iJ,oj|gj-,^^^ c©{feoi3 
®:&&fcbTt±SIJE0il. 3T-i5iWbfcmi^^lcJ:5 
PgS§3fi^t)T-tSo 
[0 3 0 0] IIBS«?iJ5T-gftB^b*:ASKti;Si3^.t,T- 
:^2fi®i3g^^fiitCbTlI15 9 (c) (d) 
•?>^6 8(a) (b) tc^-rj:afc:4fit®ASK-^8fll 
©ASK®{t-^.'^$:2oO^;i/-7"tc^(:J-. 2«i: 3g 

©pga-fbT-g-So 

[0 3 0 1] ASK®^-&©:/D >>^>^{±0 8 4i:|5lb 
T-feS. 01 7 3©J;^IC35:^„ TreHisi:AS 
K©aaf*i^fc)-a-lcJ: 31^-1/- h AST *i?>c IIJg^^OT- 
UiB^ Ltzi:k^izm^y'-r±co^ h ^ ^ t J: 5PgB^ 
IP©^fil3&*»T-tS. X. 3l^-iJIES6±;$r'^x.■r^ 
7^-^ ^mmbt^ Z i: t iSiiSW5:PgJll3Si*)T- 1 
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?>« 

[0 3 0 2 ] ^'T■^f3!5M^&i:®s^^^4tcov^Ti!n'^ 
]Sllt::A#-et5S*)iSv->c/N£D7^— 7■^fflv^T 

f i). ^J;i«l 0^fu©7^— rJdJt^T. ]^C/Nft 
B: 1 0 dBJil±[Rl±UTt''5c :K:ffi*^e>10 

[0 3 0 3] b*^L. tr. ]Kff5=— r 

*&S:o<^„ *{c:W*7^-TC!5C/N*s:;^rtJtr[R]±bfc 

Pgjl©6 4 SRQAM^S ASK^HSifeS^-ri.;^— 
-H D T V V T RAstJ^5l5M^&i:^^S^>&«*.^*5 

a-rs. :i(Dm^mmifimm,vtzmv^}^X'^^m. mm. 

t&-C-^3 7^-^?"J^T-3Jis3»^nfefiS^7^-7-^s ^ 20 

© 2 Jl®M^f3^S^^HT-^^ bfe®^. m 3 T^-^J' 

[0 3 0 4] C3T^8 4®S^l!;f^®SiB^tM5o B 

7-8 5 5 ^mm.^^y F 8 5 4 tiS^ 

s^iass 8 5 3 1 J: (3 s^d^Srs^ Lmmmm 852 

tills. «lig|5f±lllfifi?'J 1 , 3, 4 i:a(S(B]«^«!3i^^ 30 

Vitabi^^n — ^^©Trellis-Decoder? 5 9 biCJ; !3. c 
ode gain©Sl^J::^— ITIES^nx bttiB< 
Dl. D2^g^^i^li^7='n-<r— 4 2 2lCJ;f3a 
IS $ tl, H D T V ©B*^<t tB :b ^ tl ?> „ 
[0 3 0 5] W±tt 2o©|tg»St>oM^§3ffltS:£«B 

©^S6«siT-$,s*^ 2 ii©i^apg»(c 1 e©iiapg 

1 3 l©7•D>;;^'ll4fflV^TB^iB^-rS<. a^S^J^Ji. m 40 

^ e, 2 o©i}- > > ;T^;w3^sa b 3 mmmiz bx v^ 

4 0 1 a©ffi©^ 1 — 1 [ij^3^>:3 — <$''4 
0 1 ci:^ 1— 2il]f^3i>n-^'4 0 1 dtc 
i:<£:^©Bft^«^©2o©7'— ^J's D t D l-2ec^8l 
^tlXtlB^l 4 2©|g 1 T^-<S7?iJX:'ja5{rA±)$ni.o 
MPEGi''t-— b-®iaM©7^— <5'?'JDi-i{±ECC coder? 
4 3 a{l43V>TCode gain©i^^,^K t) IJIE^^-f-'fbS: ^ 
il, Dl-2t±ECC Coder? 4 3 b(Ci3V>Tii^©Code gai 50 
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it^fe^, D.hD2{iC-CDM'$g|gl57 4 9T^li^ 
nMM.^^;' K8 5 4^ct DSS^T"— 5 5±JC. 21 

C-CDM«^gi57 6 OJ^ct t) Dii:D2{Ctg^^ 

i-xtDl-2lz'lMm^ti^o Di-ittCode gainODiftV^ECC 
Decoder? 5 8 aCziJV^Ts ^ !9fTiE^tx^fci?)> Dl-2 

i:iit-<x D c/N^g^;:i5l^T 

m^'rn-'^^A 0 2 a^CJ:D L D T V^bSDecode^nai:^; 
^n^o — ;^Dl-2{±Code gainOD3i^tZ)ECC Decoder 7 
5 8b^Ci5V^Tl^!5tTIE$^^^*:i^)^ Dl-HCJt-^i»h 

C/N CDX 1/ v:;}^;!/ Kfft* ^j-i^fe&^ft-l-l/^;!/;?)^;^ 
§ <5&V^^S^T•§^^l^o ^LT. ^ 1 — 2 11^:31 > 3 
— >$^*4 0 2d^Ci5V^T«li$n> D a-a ^^J^E^^XT. y 
KNTSC^V-KCDEDTV*SiiJ:tr^n§o 
[0 3 0 7] m2^-^?iJD2{iTrellis Decoder 7 5 9 
btcj: t)Vitabm-^^n. E C C 7 5 9 a J: t) 
iTIE^^^^ ^2Ii|^:n>3-^'4 0 2 b^Cct 
{t-^i:^!9. Da-.. Dl-2i:'&J5£^nTHDTV:^)StB±; 
^n^o CcDJg^(Z)D3CDC/NOHfeJiDl-2i: 
<^:^r^o fi&^TT^-rS 5 5CDC/N^l*vJ^^v^^ 

CD7=^-:r8 5 5CD:^^Dx_.. D l_2o^ D E D T V;6s:]g 
Da-i. Dl-2. D2o^ t>HDTVft-^:&5S^^n^o 

[0 3 0 8] \^x3m(omm(Dmm^mm^mwi:^ 

mM^^o mv^(DX.o\Z,y^—y'8 5 5 (Z>C/NfShn>^ 

yo:>^--y^7. b(cjj&i:'7c3ooD^*u— kcdhm^diB 
m^(Dnn\z.];ts\:.x^-y<D^v-' K&aiR-r^rti^ife 

[0 3 0 9] i>:lC^3l?)S^^cDPtjllB^(^?Am$riiE-^ 

5 Si^CiiTf^vx^AcT^iB^h-^-;^ 8 5 5 a hJ^cD 
TS^ v-j^^cDBCDlB^h^iy^ 8 5 5 b :65i3^$tlT V^ 
m7r^^^X.^\Z.mmLY'7V^8^^ eL(0^^^\zZ, 
<^^^§B^M^8 5 5 cSri^fts ftecD«:^:Sr 0,-213® 
ffi^8 5 5 d^-r^o :zf\.'^^^(DmmY=PV^m.^\z 
oi-/>^:fe< 1 /rp/fi^tt^o :i<Z)cfJicttLD T V 1 :7 
l/-A^9^7^)Si31^^nTV^^o ^^{t^(5DD2m-^«i§B® 
b 8 5 5 aCD^M^CDD 2iB^^.:J^ 8 5 5 e (3 IB 
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8 5 5 f ttSllCS^st- J: ^ izmm. N ^ >y ^ fc-gt < 
Sfe^,^«ja{::iS^^i^feD,->iB®««^8 5 5 c^m\fx 

G mff^©LDT V©iliMT-{i^i)A5|5l-B§P^©iliH^ 

F^f3i!t*^f A-?>g!l+^j{©L D T V©^^;&i®^±5S^^n 
2. D ©iailH SSi^T- § •& 

a^*5fe^o 10 

[03101 *fca»3^f)SSI^{::tt'^>v K h 8 5 

-5 IcM^ h ^ ^; <^ ©— gB©^:^ b*» b 
JjSV", b*^L. ::©:©^^Ci5l^T•folll 3 2 T-s^N-TiB® 

X'^htzisbhBTVifu— ]'(Dmmcommifi?S!Km^iii 

[0 3 1 1] cabT> *^B^T-ttiBi^h^>v^©— as 
©«V^ffi:®{ZLDTV<7^- K©Bj^S:iBS^1-afc«6fie 

ffl#JiIEiS»^:&lRl©¥3l ») l^Jc L D T V^u- K©iHK 

»^ WiIt^?^^^cil®©8il?As§^{c:feSi:v^^J^^^>5 

[0 3 121 ifefc. $e.tc;i53i©¥2it)S^t^t*i*;-ri> 

:^ffi^i!;'^?.c ^1 3 2©STt^st-J:oicD,-alBSfe 
«:^8 5 5 C:&IS(j-. LD T V© 1 ^L—A^lBS^S 

tti)\zD,-:,imm^8 5 5 c©-gg(3$e.{c»v>« 

^©Di-, • D^ammMS 5 5 h$:iS(ti>c C©«^{c: 
i3{tS-y->^9^^>:*.;i/D._itw(iLDTV© 1 — A 
©-gB©tt$RASiBfi^$n■rv^S. LD TV©Sf3©tf$g 
*Di-a • DzlBfi^MJ^S 5 5 h©D2i3®«:^8 5 5 j 30 
icsabTlB^-r?.. t^-P^^^>^;UDa{i+»-7'^i'> 
^;i/Di-.© 3~5fS©-7^— ^l3^S$r*)0„ tif-^TD 
.-liiD^T- 1/3~1/5©S«©7"— y±©LDTV 

© 1 :7U— A©««&l3^ft?). K^-;^As^e> 

t33R^,^'^:^T-feS^:®8 5 5 h, 8 5 5 j fClB^T-tS 
tztb. 'v-y K© h U-^B#P^T = atCj±'<TS#F^t,®«'fe 
l/3~ 1 /StJ&S. i*eoT¥ig>)iltg5:¥-»T'\>> 

:^i-^mmt^M<tii^o c©fc4?)D,-i©i^^©ii-^{cit 
'<T$e>(c:3~5{giiiv^^j@|(?^fc:i)^^^tLDTV© 40 

[0 3 131 C©:??SCtt2PgJi©VTR©J®^, DzlB 
#«J^8 5 5 j ^S^fe-ri.Mtfe*SJ5;V^fc^!). »iS©#ii 
»)B#{C(iS^T-§^!5:V^, 3Pi»©S^tg^VTRlC 
l5^r^Ttt 2 pgeiClf^T 3 ~ 5 D B#JC t)!]^ 

jtSA^S^e -5 V T R A^Hj^-r S . 
[03141 '5:i3llfiE0!IT-H:|!gjiS^P;&SC^fflVNfc*s 
1 6 QAM^©ji^©^ii:55S;T-*). P§JlM©ilfi^^-^ 50 



^mW- 7-3 2 2 2 1 9 

64 

[0 3 151 mk(D-^mi^mm^&m-t^:^^<^^mm 
mco^i^ ^ ;b V T R © Eimis^x itmm.f'— ^ifi^-iz 

m(Dmmcom^cD±^^n^-r^:iiii±x-§rji^^o ^© 

&^eV^o b*>U^ *^B^©Pt^^©HDTVVTR-r-«i 
LDTV^^l/- KT-fSfeSAs, Hac^rD ^©BtF^ 
W©-mTV^^v^ili^$r^ji f)II^B#(c|f5tT-S ^ i:VA 

[0 3 161 *^B^©HDTV©3MfflPgBiB^^tTo 
fcig-^IBi^S^m© C/N >f)5;^^,^ i: g {iH D T v^©ie 

N ^:©-&-?>«itg©i&l ^^K^S^^BT-S^ L fc^ 

^l" KNTSC^©EDTV</lx— K®TVfi^-fo 
b < {i{£^«JgNTS C^©LD T V^W- h-©T Vft 

[0 3 171 JI^^±©J:-5{c*^B§^fflv^;t:^^^^^g 

{C^3V^T{i. C/NAHa< ^Cofc^^^, :ii^-Lx-h 
< J&o fcJ®-&{C:feV^T ^)p]-|^^©B*^$:^g;.^,^i?^ 

a> *)b<tt<sv^Ilj^•r-ll^T•?si:c^^^»^Asff f>n 

[03181 (3ISS«^J 7 ) 7 li;$:%B^$: 4 pgji© 

B^i^i5i«fi3ll^CfflV^&^)©-C-fe5o ^fiaj 2 T-iiB^ bfc 

4 mmo^B.m-i5is:.h 4 iig»©i)*^7^-^«3§^«a«^^i^fc 

#§:ii:tcj:t9lll9 1 ©SftSS*fB^^{c^-r«t ^ Jc 4 

mo:>mmw$.t^x^^o m\'m-t ^oizmnmizw. 1 ^ 

ft«:^8 9 0 a. ^©^1~^Pl|(C^ 2 S;(t|M^8 9 0 b. ^ 
3§m«^8 9 0 c. »4S{s«i^8 9 0 d*ST-#So 

c © 4 pgs ^Rj^t- -5 O V^ T izE^ o 
[0 3 191 4Fgjg:S:jia-ri.t{±^W(c<t?, 4®©;^ 

ifi^^hifi. B^^#H:PijlP^©C/NMAS;»;^v^fc^^)4JiT- 
[0 3 2 01 0 9 3tt^gi[i]Sg3©ro >;^^ElT-fe?.^ 

mmm z {t'm.w.'^m.mm s 9 5 i: 4 -^(DSMM^ifi^m 

fig^n-So :0'ffil|51K4 0 4 a. 4 0 4b, 4 0 4 c©l*l 
gp©a*e«]*c«fj£(i, 03 0©^ liij^:n>zi-^*4 0 
1©4'©^SS[hIK4 0 4©7D<;;^lIi;|3)bife©T-iJiB^ 
tt^BSI-So ^3-8l(USS4 0 4 a^«B^i^{l^$:i&:®fi£^ 
HL.Vu4;^^J5g^H„V„i:ttiF4lJE£^H„Vi.. Hi.V„©4 
o©{l^lC^^T?)o i©ig^, H,.Vx.a:^^SAS7C© 

[0 3 2 11 ^TA±>bfc?!fe^e^{iefe^^g|15]g§4 0 
4 a{cJ:5^J®jES^i:ffiJ^^t 2^fiJ$n-5. zk^i: 
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ilifi:^[pl{3^i!)$rti5fe»4-:3CDj5£^*stB±/^tt?>„ ^ 

i.v,.fi-^{igii:5 0 o^cD. 2K¥^^*)*^©TV{t 

[ 0 3 2 2] iS:.mm.^(Dn^vdn^\t.^mumAo 4 c 

fJ^nSo t;eoTHuVi.tB:tjB:fi?!l^«Sie2 5 0*. 7j<: 
L LjEiK^ttEEjiigP 4 0 5 a (C i D ESi^n. D i-^M^ 10 

[0 3 2 3] — HL.Vr.£Dig^fig^© 3fig^{4-&fiES 

7 7 2 etc J; t) l-oOLHft^JC^jsg^tL. JESfgP 4 0 
5 b(c: J; !3J±$g$nD,-2fS-^i: LTt±l:^$tt-S= z.(D 

^g|[llS&4 0 4 c i:-&^^7 7 2 c©P^(c:j±$ggB 
^3•0§g!^tT'fe<tV^, 

[0 3 2 4] lft:^fiS,^©H„V„. Hi.V„, HhVi^CSbK 
^{±-a-J5K^7 7 2 ai^li U— oCDH„VH-H{3^i:?& 

SiS:^iRl{C 5 0 0 *~ 1 0 0 0 *©J^:9-?r t) 20 
o, ^LT:53-fSt[aSS4 0 4 btit) 4oCDfie^t^{5l$ 

[0 3 2 5] seoTHi.Vi.m;t>i: bT7k¥> mm.-i5m(o 

5 0 02^~7 5 0*©J5S;^*s^gS$n-5. Cin^HHfl 
^ilJ^-Sio ^UTHhVh. Hi.V„, H„Vl.©3^i)<;^{i7 

5 0*~ 1 0 0 0*CDJ5)c^^*>*>. -^fiJc^? 7 2 bX-gr 
J^^n. HHM^i:;fe»3£Ei6igB4 0 5dT-ff*B^fix. D 

0 *~ 2 5 0 *«T®5K:9-x L Hoi t) D ^-^{g-^tt 30 

2 5 0 *jy.± 5 0 0 *jy.T©^igl»]5K^H ») D 

5 0 0 7 5 0 :*JWT©fiE^s H Hoi 

t) Ds-zfi-^ti? 5 0*:jy.± 1 0 0 0*WT®JSI?S^fiK 

v^TSl^^lfi?!J 2 -Tsmm uts 8 7 ©^^fim 1 ©tf ©^gia 

SS3©a5^$;m§A^^?>Ci:{c i t), 4Jl©Pi»Meji 
[0 3 2 6] C ^ bT|iiii^7^-<5'«3ii:|tijiSei^& 

tzMS 8®»2Sft^i:[3]l:«J5^ti6<^T-fei.<, t^foT 

3 7©«j^>t)S^-^3aiMi:S55cS, i ^ T- ti^lSgP 3 7 
[0 3 2 7] ||5g«?U 2 (c43<.''Tia 8 8 ©§M^® 7*D v 

tLs ITIE^tl. D,-a. Dj_2. D2-2O4 50 
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■^(Dm^t-rji*)^ ^f!KgP3 7t:A::t7$ns. 

[0 3 2 8] ^CT-EI9 4(i-&j5KS153 3©:rD-;;^|lT- 

*a55 2 3 a^ 5 2 3 b. 5 2 3 5 2 3 d{c4^l^T 
119 3©^gi[5JgS{343VNTiJH^b&LL. L 

©7jc¥s Sit;^|ql©^:^<£ 1 i:-rSi:LL{il/4. L 
L + LHttl/2. LL + LH + HLa:3/'4. LL + 
LH + HL + HHii l©^:®i:;fe:5o L Hff -^-tt^giS 

5 3 1 & \,ZX.*)^m-^i\mm.-^f^^b 4 8 a^^^5V^TL 

un^h-^w.-^nxmm.-^m.^b 4 8 c©Hi.Vi.sgH^{; 

A:tj^tLi.. ra^-^BKgBS 3 1 a©«»|©i5iB^tHb-r{i 
0 3 2©Iiifft7^3-<J'-5 2 7 tgiB^bfe©T-*B§-r?)o 
— HHfi^tt^aES5 3 1 bt J: ij^gt^n. 
•&fiKSI55 4 8 bJCA:t;$n2)o H LM^ttffli^^fiegg 5 
4 8bt:i;v^THHm^i:^i5K$n. H„VH-Hfs^4: 
^sD^^gi5 3 1 cCJ;[5^g|$^X. 18^^^355 4 8 

c^c^'v^TLHtLL®^fii<;^l^fc^^!S,$^^. s^^ft^ 

ti3i*)^m.m>Z 3ti-<bih±l^f\,^o ^bTlI8 8©|g2 

^mm<Dmti^zQxiym^htty)ihti-^ix^o c© 
WM^t^mm. \ 050*s^t»ioo o^chbt 
vft-i-^t e. «Ei 9 1 (D^mmmmizTjK b 1 4 ^©^{i^ 

f^lZ i ») 4 o©il»© T Vit^AsgM tL S , 
[0 3 2 9] Ty{t-^©HM?&ffb<gi0^-r-2>. 0 9 1 
^0 8 6 ^— r>{;i i:«)fe©AS0 9 2(DB.wmmw^m 
T-$)S, c©J;dl-C/N©|pl±i:i:*>{c§a^:^8 6 
2d. 8 6 2 c. 8 6 2b. 8 6 2 a{c:^5^,^TDa-l. 

[0 3 3 0] B!fe^fI^©Pg/ie3i®:©^0 9 5feil|i§e 
«3g0©J;a(-C/N©|Sj±i:t:*,{cLL. LH. H 

L. HH{f-^©pgJl5^-*'>^;t/*sS:i^n.5c):a{c:& 

SA^fSl±-r§„ L = Ld©8#LL{l-^. L = Lc®B#L 
L + LHil-^. L=Lb©^LL+LH + HLe^. L 
= L a © ^ L L + L H + H L + H H (s ^ ^ $ n „ 

tJeoT. mm^(omm^ift^ti/4. 1/2. 3 

/4. l©^^©ilKAS#/?©g{i«T-ff f>tli.o ip 
(i-g-i^liiSjSttiyil 0 0 0*© HDTV ©:»-&. 25 0 

5 0 02^. 7 5 0*. 1 0 0 03^©T V^f-tASff 
ni.. c©J;dt bTlSPge?}tjaKA^^'fb1--5|!gS^Bi^ 
^ejllA5qrtgi:5&:-5>. 09 6ttt^*©7^i?i5';i/HDTV 
M7iO«^©5{I8SII0T-$)S„ 0>{)^e>B^S*"6fcJ;dtc 
S£*:$^;T-tt C NAs VoWTT- T Vff -^©B^li^ < ^ 

T^jfte^i;©^-^*^. t^;^A»{f*T•ttx^T■^^■ri3 
lcS^iT•^'^^^^„ 0 9 7{4;^^B^^fflv^fcHDTV®Pi 
«MjlSO§ftt»t^05r^1-o 09 7tr^5-rJ:otC. S§gf 
LaT-C/N=a. LbT-C/N = b. LcT-C/N = 
c. LdT-C/N = di:«:?)S->^®§jl%J^T-2 5 0 
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5 0 0*. 7 5 0*. 1 0 0 o^cDmmtm^ti 

SgSILaUP*3T*t>C/'N;6s^TUv HDTVCDliK 
0*. h$r§:it^FJte.^T*(d:7 5 0*. @l!;»f^ 

(DGmj^r-it 2 5 0*. i^tcDm-^mmx^^ Lm.^ 

T*) 2 5 0*cDiiIMT-S^T*§^o W±CDJ:at3bT* 
^0^®pgJiei^$rfl! ^ d i: DSe^^^^tiT V^ 
;^ST- {igflB^T ^ o fcflb^T *j SltT ^ ^ <i: d 10 

[0 3 3 1] 8 ) wT. ^ 7 (ommm^mmiz 

>tr ;i/ ^ -SIS v 5^ A (ZDi^Sfl^^C b ;t CDT' 
i>o mi 1 5CD^^SiS^CDi^§{i^(Z)rD>>^ll^C4D 
V^T'v'-<<!7 7 6 2 5!)^e>A*r^nfeiilS#6D^^(iJE^gP 

t3E$S^^>(b^n. Bt^i!ia5 7 6 5^Ci$V>T^^ ^ 

4 ^^i>V^THuigO S R Q AMI?©Pg®S©3^^^§lt 1 

[0 3 3 2] ft!l<Z)«i£:6^?>(7)5E{t{t-^ttS«6©5b^ 
^<Z)i5lf§S?^hLT7^>5^:^2 2t::ctt)§fl^n^o 

^iy^^it^^ ^ >Vm^7 6 7^::i>v>T^^ ^ ></fg^ 

^ >^e-^(i^^fija57 6 5ici5i 

^^>fci>o 40 

[0 3 3 3] ifetcmi 1 ecD&^mcoyo ^y^mi:i$>h 

J:^t::6^ff$t,L<ttR?BCD3o<D§M-t;i/7 6 8, 7 
6 9, 7 7 0, t7)#4^iC^a5(Cfe^S%g7 7 1,77 
2, 7 7 3(±|g!l 1 5 ^[HHtO^§ff^7 6 1 a-'7 6 

957 7 4(i&a«fe^(7)ii{SCDh^7^ 

T^ACDzr^ hD— ;i/$:fT-5o 50 
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[ 0 3 3 4 ] m 1 1 7 (DVt^:^A(Dmm^m Y'yy^^v 
^ ^^Ei S^-r <t a Q p s K^cDiAeife::^ a^^'f^ ^ ;i/ 
iie:^5:T-JiSfl-t?;i/7 6 8, 7 7 0 co A c hCDfei^lg 
Sttd = A0DllJcS^xt-J:-5J::[5iJKIS*Uffl^^2b i t/ 
H z(Z)5=^-^ 7 7 4 d. 7 7 4 b ^d^BcT^ScZDT^'-^ 
7 7 4 cSr'&fc'^t^— 7 7 4d^^f}. K(D'$^^^zi^ 
V^T^^ 2b i t /H z CD-a>feMl^Kg!f*Uffl?eb*T$> ^ o 
j|^CDiPmgi5tt®M«fe7 75 a, 775 b, 77 

5 c cDct d t:;KZ)«cp \^fz t ^ 5{iAP^jg^iS < . 
^mh^y-( ^y^Mi)^—^ 7 7 4 e ^::^N^<t -5 t:: t:*— 

It^CD b ^ :7 ^ ^>^ST FCDt^'— 7 7 4 e ^^UTfif 

*cD-tr;i/^~-SIS(Z)§M{i5='— ^ 7 7 4 d ^cr^^^T ct ^ 

fee ee3fe:S-^Ttth^:7^ ^v^a^Z)^l^jfe^(3{iifl^^iS( 

tzvt^-:^^(D 1 6Q AM, 6 4QAMm(D^mit ii±mm 
[0 3 3 5] mmmzith^y ^ ^y^mcD^^mmizit 

ccDd^SrHil 1 8CD*^HjCD^5E^J8^ci5(:)'^ii 

mmm- h^py-^^yi^^^m^mr^^ximM't^o mi i 

8CD^^IlI{i±;!p^|lM^C§{g-tr;i/7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 7 1 0 aiCOA-A' m±(Dmm^m^7j< 

-To SS-t?;i/7 6 8, 7 7 0tt5^^>;^;^pAgM-fe;i/ 

7 7 0b, 7 6 9, 7 7 0 a(i-^i->^;i/pAi:fi:SL 
^l^^-V>^;l/afB^D/i)^^^^^^JfllUTV^^o 

^-\' >*;i/(±^§{t-b;i/(D h :7 ^y^mizj^^ i:t^ i 
1 6 0Sflfe^SiJfflIg7 7 4 iCct >^;i/St*5i@iS 
^#^iX^o ^Tgll 1 8CC^>l^Td = AttA5^•V>* 

;u^Z)51{tgM^^^^$:^^o d = BttB5^-\->;f^;i/CDa 
iiSS. d = A4-B{i^^«^>^;i/S:iD»UfciiM^ 

^^nTo S:ff-ir;i/7 6 8, 7 6 9, 7 7 0 Tttltj^HM 

^^'jT-affiB^ ufc s R Q AMmcD^mcDmmmBmyj^^m 

V^TV^i)7c^?!)5^-^ 7 7 6 a, 7 7 6 b, 7 7 6 ctC:^ 

3fg^D6 b i t/H z$:*%^fg^2gPT-m#^ni»o ii| 
23SPtCl^< ^Cfiev^4 b i t/H z, 2bit/Hzi:jf 
'>-r^o i5l«/^9-$:Ji^^>&^^^.t^.j^7 7 7 a, b, 
ctC^-rQPSK<DSe-fe;i/CDA#^tcJt'^T2 b i t 
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SfSb. 5av^h;I5T-^il 6 SRQAM. ^e>(::i£i^T 
l±6 4 BRQAMX-m^m't^o o T Q P S K ^::lt-^ 

m 1 2 2 (Z):7"D y^mi::7r-'r l 6 SRQ AMcZ)^ 
^^miScDS^/jNSftStt>b5fi5Tfe^o 4SRQ 
^ ^ >i)^ [n]g&:6sffi# ^ tz isb^^mmmitt^m^ ^ti^ 

[0 3 3 6] l:i±CD^olZVXmi 1 S(Dd=A + B(D 
ct -5 5fc ^«(Z)S ^ S * oe3^ f> ;^ ^ A T ^ ^ o 

[0 3 3 7] mzm 1 1 9 (D^->9 (Dmmmmm^m^^ 

(a) AXD^^ HI 1 9 (b) 

^M{?II8c7)^-f AXD ^^^^t-c El 1 1 9 (a) 

^7 8 0 aT•|5IKB^g^S^^I!)^ ;^D>vh 7 8 0 b, 
7 8 0 c, 7 8 0dT*&'^A, B, C5^^ >;^;i/(Z)^# 

-\72i^:^^^ mmLBxmm:^^y b 7 s i a, 7 8 1 

b, 78 1c, 7 8 1 dlz^^mmm^. a, b, 

[0 3 3 8] :^^m(Dm^. HI 1 1 9 (b) Jc^st^J^d 
iCmiMODe 4 SRQAM^CDPgg^e3al7^^^fflv^TV^ 
§fci?)Da, Dz, D3<D#>^?(D2 b i t/H z(7)3ocD 
PgJl-T^— ^$:*>Oo Aa, A2V^-^«± 1 6 SRQ AMT 
3^^fc&?);:=^D h 7 8 2 b, 7 8 2 c i:;:^ o >y h 7 8 3 
b, 7 8 3 c^CS^xf J:a«<j2f§CD5=^-^lx— hfc55; 

Axn b 7 8 2 b, 7 8 2 cii4^^(7)B#F^^;:/c^^o 
C^ LT 2fg(Z)fe?i^S:;^)5|lIl 18^7 7 6 cC0m2f^ 

A;^o h 7 8 2 g:, 7 8 3 g:T-JiEi^-<^C!)i^ 
§{1:6^6 4 SRQAMTtT^ni>o 3 fgCDfejig:^^ 
i>'^rz^. IB]— A;^U-; hT-3fgCDEi, E2, E3 
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^mmmxm^mr^z.tt^w^$n^o :z(oxd^zL 
X mxm 3 {sommt^m-m '^m^xm n ^ ^ i ^ a 

Mt^&^o fib. C^a-g-iiaSk^c^ifii^TClCD^SOD 
mi 1 8(DTF(DHIJ35^-rctdt::*^CDSPrl5tc:fev\Tii 

[ 0 3 3 9] mi 2 OiZ)TDMA:S'^^-r A^^D^y Ma 
T- (a) (b) l'^^%m(D-:^^^7r^'to mi 

2 0 (a) ^3^^t-J:a^c. n—m^m^x^-(2xy^u-j 

h 7 8 6 a, 7 8 6 bT-^>^?A, B^i- 

<Z)3ift$:ffV\ ^-r A::^d-; b 7 8 7 a, 7 8 7 bT^ 
^A, B^^>^;l/a:)^:^:^)^^coi^M<&^T^>o 1112 0 
(b) \Z^^tX.olZ^ 6 SRQAMCDJ® 

20 -g-^^n-; b 7 8 8 aT*Aa5^•V>:?^;l/<7)§e&^TV^, y^ 
n>y h 7 8 8 cT-Ai^i- >^;i/CD3^{t^t?ao ^-f A 
>^n>> brt]{^^^l/2Jz?&^o Q ASRQAUCDm^y. 
o^y h 7 8 8 iT•Dl5^-\->;^^;l/CD§:M4^TV^, y^n^y 
h 7 8 8 lT-Da"^^>^;i/(Z)3IM$r^f <J^>fA>^D 

[0 3 4 0] mzmmmti^'r\if^tzmzy.u^:; vi b 

8 p^Ci$V^T 1/2CD<§^^ AJ^n^^/ 1 6 SRQAM 
CDEiCD§{tSrfTd5b5> j3l<l«i::^n>y h 7 8 8 rT-iim 
CD^-Y A;^D h 4 SRQAMTfTOo 16SRQAM 
30 4 SRQAMcD:^^;^)i^g»a:t^>^}^6b?^v^fc(^;^). iJie^ 

[0 34 1] J^±CDctd^::bT^^(Z)b-7:7^ ^y^^:^p 

nrnt'^^hztt^x^^t^o^iiMi^^^o ^fz3o 
©*>b<{i2-p©e7ggscoei^^s^aife^. ^^m^&j 
MiRx^ ^tzisbm^mi$}m^'r\fxmmmtft:T\ftz ^ 

^tji^)jmi>^m^tl^o ttz^ ei^Sfi^Dfal^4 SRQ A 

M^(^:?&S;^J: t)s llK$rffi#^cbT/J^^^b^ i&ziy.h 

^tiLrz^mi)m^x^^o ^<Dm^. mcommmxm 

B^LtzXdlz±X(DmmrS(Diiim^^iii^tti^j^.t^:^ 

^m(D^m(D--Dx$>^o :zdLxiEim^m(Dm:ktt 
^izm'hmmt^^-mmnm^x(DiUfK\.^mmmmi)mti 

[0 3 4 2] mmm 9 ) ti.Tii 9 (ommm^mmiz^ 
-^^mmi-^o mmm9iii:^^m^oFDM^m:^^iz 
50 mmLrzi)(Dxh^o mi2 3<DOFDMm^mu(Dy 
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-«S©FDMi ?3i^«EIS^CD^j«J5&* 4 0 b tc J; t) . -c>®fa-^i:& >)i3l©gP5{cj; 

5>'^;^l^«^S3al«•^7-•v^<5';^TVS^i^ffl{^t^i^$i^TV^ [0 3 4 5] yjt. §{ta4 3©l!)^-^:S:3iB-;5„ HI 1 2 

mi 2 4CDOFDM®J^S0{C^1-J;-5 tOFDM 4 CDB#F^|fti' >;JxVMi^ 7 9 6 e (C^-fo 

®»^A;b(a^*it?'M3«MilSB7 9 1 X-mmimi 9 1 2 3cDA;trSI5 2 4 tcAA^n. ^^gp 8 5 2 btA;tJ 

3±l37^— l/t sCF^PlT-iagL. ■9-r5^^>^ ^fi, 7"v<$';Hb$^a. F F Tgi5 4 0 ate J; >3 . 7-'J 

;i/7 9 4 a~e^<^^-rSo C©{t-?S:j3»FFTt54 0 i^SlCJUiS^n. 01 2 4 tC^^TJ: d {CB#F^IS 7 9 9 
4*)0^li^4T-^^M7 9 9-Nj3»rFT^JfeL. Jiff 10 A^?>Mli^lSW7 9 3 a^C^^^tiS. 13 1 2 4©B#P^|fi 

«-^7 9 5^f^So t sCD«S!lS^>;1t;i/«8F^7 9 6©W t'>*;Ms^*»^^ ffliSISfS©e^(D:^-\' U 7^7 9 4 

F^©P^. .r©JtFFT$nfc{t9{ii^ft^n. a, 7 9 4 b^tc^i^^ti;g>„ -n^CD^vUT'ttSV^ 
;i/®P^t{it g®:i?-KM^7 9 7A51Stt^n?.. bTV^ =&'<?©^5i{t^As^giT-t5o la 

[0 3 4 3] mi 2 3®0FDM-CCDM^Nf y 1 2 5 (b) iZir.i- 1 6 S RQ AM^AS«Sg$tl,. 

HT^^CDT^U^y^mSrfflV^THDTVe^^SISgl-S ®C-CDM«^§§4 5 a. 4 5 b^lCiiP,ni>, -e U 

^-^©^JSfilSjgwi&f'^^lftB^-rS.. A:*$tl.feHDTV Ts C-CDMaSif|4 5©&^©C-CDMaiigP4 

{t^{iiij^^>:3-^-4 0 1 t)(g^D,-ai: (cf:^ 5a. b^^c:^5V^T. mmmiz^i^m^ixD D^cit^^ 

-fe®) Di_2i; («:^-cFi^-{g^) D2®3»®PtJl fl^A^a^^n. D a^?iM?'J:3 >/'?-^- 8 5 2 a i: 

«3i©iil^ft^CC^l8^n^ AiJgiJ 7 4 2 IZXtl^tl DzMJUiSJiJn ^^'n'— ^— 8 5 2 b {C J; 5 , mjm^t 
5c ^l7=^-^?iJA;bgB7 4 3Cj3V^T. D.-aff-^ttC 20 :^^!3^©D,. D^mmfimm^^tl^o Z.COm^. HI 1 2 

ode gain©^^^ECC^t■t-^b$:^F^^> Di-afg-^-ttiim 5 (b) t^s-T J:-5 C - C D M^fflv>fcPi»ei^:5iC 

©n— K/f-OCDECCO^^^bSr^tlS. Di-ii:D ^fflV^T^^•5fc4?). C/'N^t®MV^S:^s^{^T-^±. Da 

3-.!iTDMa57 4 3 (cj;!?, fl^^^Q-fiJ^-fiYb^n. D. M^cD^ifiWM^ix. J;v%§(llfej^^T'tt. 0,4:02©^ 

ff-9(c/^>), ^mms 5 2 a©Di^?iM^ij^i^^7 9 <Dm:^ifimm^tiz o mm^iitzD,m'^iitiit)^7 s 

la(CA±»^nSo Da{t^(±nfl©3£?ij7'— ^4:}fe- 7 ^C:fc^^T«ii$^^i>. D.-2{l^{CJ±-<iTD,-l{l^::c 

•3. n<r©C-CDM^^i§4a, 4b---©^lA:*J ^-IT]E©n- K-y'f>6Sl^l^fe«). Da-Hf-^®3i7 

[0 3 4 4] Mmm.^m^(DD:^^:^iXt}S^7 4 2 Iffi^filK 1 - 1 iS^T^n— ^4 0 2 c5cj;^)LDTV 

®^27^-^?iJA:*3aJ7 4 4^ciSl^TECCgi57 4 4 a ©eJ®{i-94:^t ?3 . Da-2M^{im 1 - 2 ili^T^n-^ 
^C:J3V^•rECC (Error Correction Code) ^^^-fb^ti 30 4 0 2 dfdi ») ED T VOtfiJ^fiE^©e-9i:)& ai:t; 

h b V :K:j^>Z1-V7 4 4 b^C^'V^T ht- ';;^^^rb^ $fl-So 

S^^8 5 2 a©D2ia?Ujie5?iJg§7 9 1 btA:ti$ [0 3 4 6] D ^M-^ii M/ U %2mm=r 

iX. n'r©3e?ij7^-^i:J&;t). C-CDM^^^4a. n-^J'-4.0 2 bfc i t), H D T V©^:^^i:7fc t) ifj;^ 

4b---fflSI2At»gBtA;^j#ns. »1 A:t;SI5©Di7^ ^ns. ±§B®iS:^e^©*«(iT'{d:LD T V*sai^^n. 

-<$'h^2 A±;gP®D25^-^tcj; !J^^®C-CDM ±fS'f J^JSjg^^jD^ 5 C i: (c J; ■7^KNTSC^yu 

^^S4a, 4b, 4 c •••t^5^^T 1 6 SRQAM^ - K©E D T VM^ASfli^b^nv ^ ^ (C±H3i^^J5iK^^. 

ICC-CDM^^^ti^o C®n^®C-CDM^M^ Ad^ J; ?) H D T Vffl^As-^SSc^ns. bu®IIS£ 

tt#^®S3B;S/^«E»®:^-V'';7$r4.ofci:t,{c^g!-r fi»lfc|BI«. SMC/N{C]5SbfciliH©T V^^ASSBT- 

S=^r-\''J Tttmi 2 4©7 9 4 a. 794 b, 794c # 5o ^M«»J 9 ©J^-^ttO F D M i: C - C D M^lii^-^ 
-••lZ^x-rctdtCit3^b?kAi?)jljSISIft±7 9 3±(C$) 40 t)-a■TfflV^5^ OFDM-e®*>®T-i±. 

i). C^UTx C-CDM^^^Fnfcn^©^^M^ T•^^V^PgJlM^Ei5IS:||31T•^S. mi3 0©i7-L- 
(i. i^FF TI5IES4 0{CJ:»3. ^ VS^a > h C/NtC^x-Ti ^ ^Cf^e^OO F D M- T CM^^M 

7 9 3*^5>B$P^ffi©5=^^^ >i;3>7 9 O^C^^^n. -^©ft^ 8 0 5 LT. *^B^©C - C D M- O F D 

t s©^^i>'>;)<;i/:^®^F4fl^7 9 6 a, 7 9 6 b^ M;5J5;ti-ttr?--V >4^;H 8 0 7 att^^^-- h 

{CJ&So ^Sb->>/K;i/B#H^7 9 6 ai:7 9 6 b®S{c T*^ Jj-tJ-r^^-Vr >^;i/ 2 8 0 7 bJSoi^ — u- hi)SJt 

9 7 a*s|§l:^•e,^^TV^5, cti^^F^® i:(s-^L''^;UT- [0 3 4 7] 0 F D MJifitiPt:*-- Kggp^T g-tt^Jc x';!/ 

^^Ufc*>®As, 0 1 2 9©B#F^|ft— ft^L''<;i/mT-$) 5^>'^;^®T^{i-l-$riRK)Tt>-5fc«)TVr3-;;^ h^® v 

t>x :^"-K^F^^7 9 7 a©Tga:v;b^>'^;^©J^#^ ;1/5^-'^;^Ic?^Va„ t!e-:>T. gi&S®T Vgfi^^®7^i/ 
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(Graditional Degradation) ©2oAs^ 

tt T- {i T VSti^SCDit- f ^ a:: 'J Ztt $ 15 il'/St^ ^ 

C/N*s*^^ !3mbTt) LDTV^^V- 

XJijiS 1 0 0^J.::i.TT-fe-5 7c:». LD TV^^'U-— Kf 
3(i5:J>«:iliiMASf^f)tlSo @»*T VCDLD T V^^l^— K 
©it— T*5:^^^t^t-lfe^■r-5i:l^^^;^As^^» 
O F D M^H D T Vffl^^d^Jcf^d i:3ilB#,'^®*2*{*ft 
f#T-a:DSP©(5]gSJta«AsX^<^c-g.o ^CTfi^TV 

8®7'D -^^EIic^-r<J;dt> HDTV©4'^jE!Jc^i:l« 
D 1-2 i: D 2«-^CD 2 o^*^R9<D C - C D M# 
S^bU FDM4 ODtCitljlTgJIS^AT-illfs-rSo - 
:J?§M^TS{t Lfc{t^{±F DM4oe(::.fcf3 J^^SIS 20 

^m^n. *^B^CDC-CDMmiSi|4 bT-m^$tl. 

1, 2. 3 i:|5]L:.T-fe?>feto#^t--5c 
[0 3 4 8] iitrCHD T V©MPEG 1 KCDjgJ^ 

ji*}m*m^iitiir) oFDM^m^s 5 2 ccdcpt-qp 

SK^l 6 QAMO^^SrStt, MFFT^40{3J:»3 

mmm(Dm^iz^^^tiFDM4 0diz^*)mr&m.^B 

[0 34 9] ^mm4 3T-Se$tlfefS^B:F D 

Ma54 0 e^::43V^Tjl^S^I$:&^$n. OFDM«iia5 8 
5 2d^^:J3V^TFFT4 0 a(Z <fc ?) ^ < CDiljSiSflft^fl 
-^i:)Eef)x ^>5'©aii^4 5 a, 4 5 b^t J; D 
tlx M?iJifi?iJrJ >/^•-^' 852a{zJ;?)D 
^^tl-s mi 2 3 i:|5W{cL-T. LDTV^l^— K©D 
a-ie^ASS{lM4 SifiioiHti^ti^o 

[0 3 5 0] LDTV^i^©«!*iAS0FDM^ 
*i,fePgJia3ai*s||3K-r5o 01 3 8©:3^ffi$:fflv%SCi: 
fCi!?. OFDMC^M'fellESIiLDT V{t-§-®^^^iT-ct 40 
V^o HD TVfl^{Cit^TLDTV{i-^« 1/2 OCDtf 
hU— hffeSo SeoTOFDM©|5]gSM«{il/'2 

0 iztj: v) . ife^^;®tlg&^S«{i;*:^t)^c/J^$ < /^s. 

[0 3 5 1 ] 0FDMii-7)l'^/^Mz^\,^-Bim:^^X-m 

o^Sj-r ^ ^^5: i B e<] i: bT^&ffi $ tL J; ^ i: L T 

C®<t•57fcfflit^c^^l,^Tii4-1'>5^A^C,8'1'>5^© 

1 Ol- >f^WT©/jN$V'.ia®-y-^-XASi^LT-fe-S. t¥o 



^mW- 7 -3 2 2 2 1 9 

74 

« V ^ ^ C i: O F D M © [p]g&M1«>b5;t t V ^mttT- {±t# 
^T^^:l^o SeoT*^0^CDEl 3 8 J::^1-0 F DM^^g; 

^^1-^^l^^0FDM^Z)?A;^$:^;fet>^^V^T% OFDM 
cDHSSiStl^ 1 / 1 OtJLT^::::^^tIt;glJMT•&i>i:v^^:^ 

[0 3 5 2] /c^is. EI 1 3 8T*{iDa-.(7)^'$rOFDM 
bT ^;5)^D i-a ^ D a_2$: O F D MSIi1~^ CI i: 
T-^^o :L<Dm^. Di-ii:Di-2{iC-CDMCD2Pg® 

D T V h S D T V Sit 1/ T > 5^ i; 

^::V^^ Graditional De^radatio 

[0 3 5 4] P^ji1gitSfei^;^^^^3K"r^:^?£^b 

^12 6 (a) IZTT^^X^olZ. ^oFDMCD^t^:/^ 
^>;^;i/7 94 a-c$:^ljl801 a ^ b1f l^f^-v- > 
;f^;i/7 9 4 d-f ^^2®8 0 1 b b^»F^J:: f g:^:^ 
Ml«m:^'-K^8 0 2 a^lSlt. 11112 6 (b) ^c^t* 
<fcd^^Pg:^^«::^7^8 0 2b$:i^lt^c: ticJ:D. ^ 
1 JIB 0 1 ai:^ 2® 8 0 1 b(Di^MS;ty$:limT' ? 

[0 3 5 5] iui-attB^bfcUl 0 8 

(d) izmt^oi^T^uvTwrnmizmm-^^^ti^^^ 

itRjsfe^C/NfttO:^. v^'7t^;i/KfI{i^2»8 0 1 hlz 

^^)^V^*:^^Ci5V^T*)^lB8 0 1 aCD^mt^'oit^ttj: 
^i:v^^?iJS>6^fte>^^i)o 01 4 7 tciS^-^ct^ic-H® 
o :i tl^ P ower-Weighted-OFDM;^iC 
(PW-OFDM) i::*AT-ttP?-^io Z<D:^mmm<D?\i-0?dmzm 
i£5©*^B^CD C - C D M:5iC5:ffi<5^^^'&t)S± d i: cfc 
I1I10 8 (e) l35-x1-J;aiCPg@ttii^3BCZ)fe 

[0 3 5 6] mi^mmmit. mi 4 4 iz^.^^oizm 

IMy^—^it^ly'—i^^miSl 9 1 a$r^bTffi*i(3D 
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::^§V^^^§|4 a~4 cT*:^-^ U Tf a~f sT'S^F F T 

jijESSY 9 1 h^^\.rmn<o^m<ommm4 d~4 f 

[0 3 5 7] S«{§^{±S<1^4 3 ©F F T 4 O a iC J: 

f .~f 3{±«PII4 5 a~4 5 cfcitJ^lT^-^^iJD 
1»8 0 1 a*s^t^^ix. ^p-^ .j ^^f ^~ f ^ 
*^?>{i^27=-*-^?iJD20^ »)^2a8 0 1 bAsmW$ 10 

[0358]^1«801 a(Dmtiii::k^\^-^til!bm^(D 
m^mMl^i6^^Xi)§:mT-^^o UTPW-OFDMiCot 

t). 2m(Dmmm&mifimm.ti>o pw-ofdm^c-cd 

1 4 4®ffe©t!jf^{ii2i 1 2 3®:rD ^y^ma^m-^tm^ 
[0 3 5 9] iJltZJ^^B^© Time-Weighted-OFDM 

(TW-0FDH);)^5S;©PgJg<b:;?ai{c:■ov^TKE'<So OF dm 

Sbs hoS t) v;i/^>'-?;^fa^©iiMB#P^tMA5tM 

3!>ST-SSc -)IS^ii®TV§f3li©id^@«S-^«t 

U^Uo UA-Us *«TVg{i«©<t-5lC^US©Ja-& 
«4Si*Mi>^^v%fe». tMtt:;*;S<IS+>us5£<{C35:S 

[0 36 0] *5ISS«^©Fgefb©;5?£$:M'^S i:^ E 1 30 

4 6^C^^■r<to{^llAS©*■-^•B#P^t ga&^Bg® 

■y-:7'^-\'>^;u©i'>yJt;i/{±rf-x h{c^UT^<^ 
So C ^ bT**— K^F^®Weighting{c J: ?) -^JV^f-z^T, 
izM-r^mmm^mifi^m-t^. C©:&SC$rGuard-Tiine 
-Weighted-OFDM(GTW-OFDM) tD^^o 
[0 3 6 1 ] $e>^C^A«i:mB)l©i/>;^•;^^P^T s 

P^t sa$rB©i^>/tt;i/BtP^t sbi!3;>c#< i:?,o "T 

5 !3i^^iSflfi±^C43V^TA, B©dr-\' U-lT® 40 
P^Pi^^tl^ttAf a. Af bi:-r.5)i:Af a>Af b 

T-feSo c.ofctoB®^'>/t<;u{cJt'^-r> a©®'>>3}^ 

;i'5a^L.fei®^©:i^^— 1/- h{if£<'Efci)o CoLT 
>#;UB#P^T s ©WeightiDg©^'Kbi3 i t) ^ASh 
^Bii® x';i/^/'?Xtc*f-r-5 2Ji®|tijiYb*s^31-r*o 
c:©:5a;SrCarrier-Spacing-Weighted-0FDM(CSW-0FDM) 

iiD^^o GTW-OFDM$:fflV^T 2Jl©P§MeKl$:l|]Sb. M 

Amtcxi&mmmcoTvm^iis mBmx-^m^^^m 
^^^m'i-<D^mx'bmmmm t v©^^ utse Asorti so 
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ii^cS. tfcCSW-OFDM$:ffiV^fe>'>:^t;^B#P^t s ©^SiJ 
Yb t J; t) ^ A g i: II B S ® C / N -r pg)i{b S GTW- 
OFDM i: ^|§5!*i-&t)-a- S c i: i t) ge^-l- b ^;i/©iSi > 
* « T V {C is V \ T ^ S ^ L & SfS T- 1 i. t V ^ a 

^ri'>:^t;^^ra©^p^lt^(i/J^^^,^fe^^). d©*'- 

Vic ^^oT*^^J®GTW-OFDM$rffll^T^S^^aT 

ym^izm.'^^m^^x-^)u^^'i:^M^^T^^tizxi) 
^E:mmm^zfB}fmwi■^^tJL\,^x^m^^: v-^»sjt v© 

C:©®-&Hljai©ctolC:CSW-OFDM^C-CDMi:i|ltf^^t) 
# c i: (3 J; ») C/N tc fcv^■r SfiglSYb*siDfc •) ? e> 

[0 3 6 2] M:i^mz-7ji^^^'^:^<Dmm^m.mir^ 

111145 (a) (3^-rctatc®^B$P^As®viv;i.f=-/t;< 
8 1 0a~d©Jg^tt^lil^i:^2JB®M^*s§ex- 
HDTV®ft-?-*sapT-&S<, b>!Pb^ 11114 5 
(b) IZinT^olzSi^-^^Jl'^^'iP.S 1 1 a~d©J^-^ 
li. ll2Jl©Bfs^ffl:*-— K^P^, T sht^m^tz^W. 

P^TgaA5^V^fcfe, 3ii®BtP^®ftV>x';i/5^/t;:^©^^ 
S:S»tJ&vi„ HuxB©J;d {cBM-l-tcJiT voiSJ^fig^As 
^*nT43?)x A{s^tI{4TV®fg:^^:»*5$^nTtA 

0!l;itf»«fflTVT-{±LDTVi)S|f^T-§S. 
$ ?>fc^ l@®i>>5i^>'i'^P^T s a^Tsbi!J:*;t< 
i: -p T v> S fci?) C/N©$e'{b{c 4)^ 1 SttSSt,^, 
[0 3 6 3] C -5 bT:tf— K^F^i::i'>#;i'^H©IIS'J 
-fb^-rscfcic ct (3. o F D M® -i>:^©PiS{bi^®^ 
tiimmx-'^mttji:^. m i 2 3 0j:d'S:«j5KT-A*- h-m 

rsmtHttC-CDMtm.^'^i:>'^^z.tlziif3, 
^z*^;^ i: C/Nffi5&<b®^*®PgjiYbi)Stt*xs, 

[0 3 6 4] CCT-«^*:6^:ftC?!I^^v^TPb<KP-^S, 
^^l/^^/'^XilSBtP^TMtt, D/UtbA^'J^^Vili, igfg 
?Si'JSM?^A^^<^e!?. ;*:^<5&^o tf!lx.«El 4 8 
{c^-r J: d (c D/U < 3 0 d B T-ttSMSoi^SiS:*: t 
< Jfe 3 0>u stA±{C^£§<. 014 8 IZTjk-rXolZ 5 0 
//sJ-:JL±®Tg^h-5.:ii:t3j:t), — ll^v^^fit:^ 

mx-Bi>o '^-oxmi 4 9 (a) icM»;e5t:s"v-r«fc^t: 

TVft^l s ectcMbTEl 4 9 (b)lc^-r2ms 

<omm(Dot>. ^'>>Tr^)u^mim8 o i & , ^2iS8 

0 1 b, ^3S8 0 1 c®3o®pgJl®y;u-7'{c^ 
{t, ^14 9 (c) {C^-To &^©^>';i/-7'©**- 
P^7 9 7 a. 7 9 7b, 7 9 7 co*»)T&a, Tg 

b, T s c^m^lt5 0 MS , 5 us. lu-stm.^-^ 

if^Lxm^-r^ztiz^i^mi boizmt^ot^f^m 

80 1a, 80 1b. 8 0 1 cffl3-r>©pgg©y';i/5^>''? 

:^tzmt^mmmiSLmii^mmi-^. ±x(DmnizMvx 
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G T w- o F BM^mmt^ tMm&m^mi^m'^x u 

^1118 0 1 ar*lt:h*-h'mmT s^3 0usl:i±(D5 

toMPE G 1 ^^y;© 1 Mbp s^UgCDfej^^MT J: 
V^o tAe-cjTHl 1 4 9 iC^NbfeJ;^i^>'>:^;i/B#P^7 9 6 
aTsa$:2ins (DmmizMLX 2 0 0 // s i:ti{^ 2 M 
bpsi::n^fc«)^<. ^?)J::i^>5}^;i/i/— b>&^^Jc 
T(fT*> 1 Mb p sS< LDTV^b— FCOH 

e5l^?;&*:6S{£TU^c^V^:t^^a^:65^e>CCiSV^o Ell 
a> 7 9 6 b, 7 9 6 cS:2 0 0//S, 1 5 0 /z s , 1 
3 ® ©Jii ^ ^ - 1^ - h < *c o T »9> < PgSMeiJI ^ 

[0 3 6 5] mmicc/Nizm.Ti)mmmBimi^mm, 

f^o Ell 5 1 ^C^f ct^tzCSW-OFDMhCSW 
-OFDMcoM^^t)i^tci: ^JU^^'^::^tcyi<sco 
2}!i^^(DmmSiiiimi^mM't^o tu3ifiCDJ:-5tcCSW- 

0 F D M i: *^B^©C-CD M^m^^t^'^X i)mMX 

>bsfe^o mimso 1 ei:^XXfmi-2mS 5 l a, ^ 

1 - 3J18 5 1 aT'ii'x';i/^/^>;TM:&^::^& <:6^oC/ 
N;{)S®v^ffl3^^?|J;t{^*«6fflT VR e c e i v e r(C^5V% 

8 0 1 bi:^2-3ji8 5 1 hXi,tV—\f::^^Vy(Dy 

mMm(Dmmmizii^^xmmm^m<D sbtv^/u—y 

Smso 1 cXI,±C/Niy^M<. mWt&i^:kB<z2-:^ 

^>^)S/J>^^:v^fci6HDTv</l/- }'(Dmmx^mx^^o 
z^\^xc/Ni:'^j]y^/^x<D2»L7t<Dmmmmmib^m 

DMtC-CDM(Vm^^t>'^^rzit. GTW-OFD 
M ^ C S W- C - C D MCD*I^-&t)-y-^:: i tf 5>n^ o 

^^ *^0^^CJ:D. C/N^v;i/5^>^'^:;^cr)2ife5t;CQ'x=' h 

[0 3 6 6] C/'N<D3»i:v;u5^/N-;^(Z)3Jlco2ifex; 
COP^IBSjKM(7)Sf*e<3^c^HDT V. SDTV. LDTV 
C0 3Ptll(^TVfg-^cDB#r^iBMIlI^[Il 1 5 2lZffs^o m 
iz^^t^olz lS'x-;^'5"y"^;<^c^l^AS^D^ ipgiicDXD 
*vF7 9 6 a 1 CrttLDT V^rSBML. ifcCcv;i/5^/^>^l3 
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^l^7lI^v^7 9 6 a 2-^C/N^{b^::^OXD-;h7 9 6 b 1 
S D T vcommm^'P'r K b :^ft^^(Z)fi5?t^H P 

mm^-:>t^LPm^^. HDTvcDHPm^siHg-r 

CJi^Ciil. 2. 3/iJzSDTV, EDTV, HD 

[0 3 6 7] Z(Dm^CN'^it^'^JV^^^MZ^<ttl 

m^J^'L. HI 5 3 IZtt.^X olzS dlTbCDG r a c e f u 
10 IDegradatio nt^mM't^t^^'DU^lzUx.^ 
m^ip:^mmizXy)m^tl^o l2115 3ttCNR. ^J\^ 

*^«BCD 3 diTbmmommmmm^mm Ltzi)(Dx$> 

o 

[0 3 6 8] ^mMcOGTV^l- OF DM tmmcD^^m 
CDC-CDMCDSaa^'&fci^^ fctts GTW-OFDM^ 

mm^^ti^m^m\^^xm&m^mmLrzi)^GTw-o 

FDMi:Powe r-We i t e d-OFDM(Z)«a 
20 ^^t)-^^, GTW-0FDMi:ffe(3DCNRCDPggeil 

[0 3 6 9] mi 5 4{i:^-^Ur7 9 4 a. 7 9 4 c, 
7 9 4 e(Dm±j^^^ 7 9 4 b, 7 9 4d, 794 

f ^jt-^T/>^<a^^rftbTi^fgufc*)CDT. 2mm 

(DP owe r-We i gh t e d - O F D Mt^'^Mt 

^^VT7 9 4 alzm^t^^^VTl 9 b a, 7 
9 5 cCDm::bt)|5l;^t::bT^^UT7 9 5b, 7 9 5d 

izMLxntiM^rif-r^ :z^izxy)2 mmi^x^^ti 
$)t)^^^4ec7)Pge;?)Sff i?>tii>^. mib4xi± 

30 2ji^^)Jl^©^gU$rL^^UTV^:5o miC^^-T ctd J::^ 

[0370] ^tz^ mi 5 5<DXolZ 1 ocZ)^/ 7 
9 6 a, 7 9 6 b, 7 9 6 cSJ3:?y"— K^H 7 9 7 a, 
7 9 7b, 7 9 7 ccr)B$P^*iS:^Yb^iifcS^P^iEa^^ 
^C^^c J: t) 3m(D^J]y^>^^:^lzMT^mBm(D^mB 

mtrnm-t^o mi 5 5a:^mmmmizt^h:Am. b 
B> cm(Dj'-'^i^mm^±iz^m'r^o :z(Dtzibn^ 

40 B^P^^C^^-r^/N^— ;^ b^^-r X;^)5^^UT^)#Ji£Z)5^- 
^ ^ — U -:/^:b^{t ^ CI i: J; D 5^-^ 

m±^tn:vm^i^n^iyxm,mx^^t^^o^mt^$> 

[0 3 7 1 ] Z(Dm^(0M:»mtj:ECC:r.:yzi-^*-7 
4 4 j ^ECCt-*=i — ^'~-7 4 9 3(Dy'XJ ypm^mi 
6 0 (a) (h) iz^ti^tiir^i-o ^tzMl SliZv^ ' 
50 >^-U-^gP9 3 6 bCDT^D^y^^^i^^-ro • ^ 
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><5'— U — >^a59 3 6 hCDv" • -f U-T'RAM 9 

3 6 a04'T-5aiS^*tl>-i' — 'J— z/t^— :r;i/9 5 4 
&iai6 8 {&) X-mL. -(>i'-V-:rimLl^m 
16 8 (b) tc^N^o 

[0 3 7 2] zoy.x^-^-?:-<>^-u-y-r^^t 

016 l<DVSB^mmcoyu^y{/Eit.^l 6 2(DVS 

T-iJiB^Ufc4VSB^8 VSB-^l 6VSBCDejS^a 
-^-USEfiWIl^ 2^T-|!iB^bfcQAM-^PSKeKl^g{C 10 
ffl v> S ^ i: j; ») , h y ^ X©SSS^fc6StT- 1 S 

[0 3 7 3] mi 5 5©*^tJ;f3 3 |ig®®P§Sliilj||4 

S:M^-^4^'5r>> h T V^CDi^i&^tc L D T Vi^U- 
[0 3 7 4] ^^^attASK, QAM, PSK. OFD 

MCDmm-:^^^m\'^rmmm^m.mvtzifim<Dmm:&^ 20 
im\^>^:itiz^y)mm?^(D^tt^-rBm^X'i>:^^~ 
[0 3 7 5] :i?imm^m.B.my3^a:>-'o(Dt^m\±^^ 

;^ 7^ A iiffl T- S ?. t> CD T- Ji V ^ o fi?iJ ^ Kilt ^§11 
[0 3 7 6] bA^b. «Mfi!(3i:^S^%±a(ill;5^©« 

ta^mm.tumcDm&cD^'^b o:^w±©^i4*s3?«>e. 

^»©<?5l5lCiJV^T]K^^t:;fcVxT*)SSji$nfcgfam 
AS T VSMS §«:KJgT- 1 i> <t o {3S«Ht©$) 5 Sfj^l 
^Tfc>:fe^t^^{^'^^^^e^,^o *^B^^fflv^:5i:^#©NT s 
CMigi:HDTVKMi:©SJ^Si:^f5K©t«^1Hill«© 40 

[0 3 7 7] iPi^m^mtt^mi. ?) *)jaiS^iaS!J*S:«« 
b t, © T- 2. A^. ic ^feiilgpgic b T aStf 

1 1 J; •) sm«l©m ^ a iftf -?>r 'il'Stt'fe < i) o 
ci©fc«)]^®S*»©/h$i,>feMT-*)^^ji{iDit6T-& 
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[0 3 7 8] if.fzif~%m(D^m^my5^^m±Mmizm 
WM^s^^i^)*«B^till^l6b-¥'-rv^o euaiCctdtcts* 

©5^-:^^;uHDTVMii;^^-e b f - 1 ;^ «; 
Ti^©§{t^tgife)^:& y^rti M'J-^ ^ -a- S i: V ^ gR^ 
^ i: iIxE© N T S C i: H D T V ^, b < tiS^^I© 

'feij. IIS£«?!|-r-ttQP SK. 16 QAM. 3 2 
QAMi:4VSB, 8VSB, 1 6 V S B©^M;^JCSr 
ffiV^fe«aJ^&fflV^Ti^iWbfeA5^ 6 4QAM. 1 2 8 QA 
M. 2 5 6 QAM^3 2 VSB. 6 4 V S B^tCjlfflT- 
ti)Ch(iV'>-5ST-€.>&V''o ^$:ffll^T^5iB^bfc 
<t d t #ffi© P S K ^ A S K -?>F S K ICigfflT- § S C t 
^)V^^*T-^)5&:V^, *^B^i:TDM<&|i5^-&t)-a-TG^I 
■rsllSEfi?iJS:iftB^bfc*^ FDM, C DMA-^J£t(cii{s 

yj^tLU^-^tj-^xB-m-t^ z. t.i)X' § 

[0 3 7 9] *^B^©^fiieii7^S;©'-o©!lt2HttMljK 
^^Uffl^a^ S [6I± ^ -y- S ©T- S As-asogftin 

#ra©»M5l<i i'X 7^ A)Et f> ^ ©B#KB{cf# e> ix s «1«© 
i^«?»?iJfflJ»^i:«^©m:^fiJffl^^©M§gtc i: U 

S©A5ft^J^g3?rttA^i^t^;?^T•fe5o c©i^*«-&je:^ 
r b ti^^B^^ffi^) ^e;.s^i'&v^o 

[0 3 8 0] b*»b. mmm.my5%'^m±WLmi5^(Dm 

^{±*^B^©j:afi^ffifeill^^ASi2:>gT-fe5.. ^-a-jfe 
v^ffiM©3SI<lfl*r«:^Sfl<J{c|pi±t-2.. 

T v#fflS:gft;^?gT- # s <t d \zn^^(D^^mm^n 

t)5&:ltixK^te)5&l^. *^BJS:fflV^^fcgE?^©NT S C 
Sl^l i: H D T VMjzI ©SJ^IIt h ilW*©ti^«ei$S©li£ 

[0 3 8 1 ] *^B^tta:±;a^?i *) ^M^Wi^m^m^ 
bfet)©T-feSAs. SdWJltc^fii^lSPttci^ibTlSIt 

c ©fe K):a<£©m:b©'h $ ^.^^MT- 4j jE^igfi pJIgT- 

s. mmn.tsifimi^\^tzm'^xi)m-(Dmsi 
©si^ttA^ff^nso w±ai'-<7:: j;o{c*:%B^«±^sa 

[0 3 8 2] * fc*^B^©f,fiigi3l;&iC5«fe±BjjBllcffl 

^MSSfiSi »}*^H^Ii||5Sb-^-rt>o iuiE©id{ctJe3K 
© 7^ ;i/ H D T V &it ;5 iCT- tii^ b 1 1^- - K X 31 u 

^fcluifiON T S C i: H D T Vgfg^*) b < »i§^«l© 
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t>fe?>o ^^JT-tt 1 6 QAMi: 3 2 QAM©^ 

m:&jS.^m^^tzm^m^^-zm.m{^rzifi. 6 4qam-^i 

2 8 QAM-^2 5 6 Q AM^t®fflr-$ i. :i * 
K A S K F S K jgffl T § ?) C i: V ^ -5 S T- ^d: 
[0 3 8 3] 

p ft ©(1^-^® QAM ^mT&^mmt -s m.mm s^mtim 

iC^tflL. Sft^.^i^nfi©^ 1 T^-^S'^iJ^&Mlci^-a-T 
aWU M-^i^i¥©4'®liiS'{?p/nfi©M-9j^i{cp/ntt© 

^2 7^-^5'?iJ©7=^-^5'^aiiB^L. S{i^MSffiv>T 

4{cit), n{a©^l7'-^?iJi:^2 7^*-^?iJi;^3 7^ 
?iJ^«-^;SPK:7^-^ ^^gij ») feT T^ffjmtt© Q A 
M^^fs-^^ijlll ^ 1 ^{f ^ 2 3 T-tt. 2 5 

J; D nfii©^ 1 7=^-^ ?"J ^2 S:{1« 3 3 T- ttH 1 
2 T^-^J' 3?iJ$r> m 3 §fl^ 4 3 X'Hm 1 

<tt)^ LTftAmfil©^— <5'S^^bfc^ffi^li 

« n < m >k ^ nM©^^te :tj U A^Jfc V > Sfi^ T- n ffi 
(Oy^-^ ^mm^mt bfcPSH4i:^Mf4©feSfeiS^ 

il.'^^33£l^^t^.■^i: I W*)b< {iQffti;©SiSt$f i: b 

[0 3 8 4] :i©fe3lll^fCNTSC<i-^«:i|l7^-:^ 
JiJ. HDTVi:NTSCi:©M{l^$:^27=^-<5'?iJi:b 

iii:HDTVMi^fc©ii5i:'Si>^feO^ tf^Sfi©*!:?!!*© 
[lllM©ffi#:feii0^] 

[HI] *;^H^©^i©IIS£^jici3(^-&eiii^g©>'>^ 

[02] *^BJ©^0!| 1 ©3ifi;^ 1 © :r D >;/ i7 E 
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[E3] :^^BM(Dmmm l ©i^ftft-^©^^ h;na 

[04] :^mn(Dnmm i ©Kifgfi-^©-^^ 

[0 5 ] ^mM<Dmmm i ©«-^^^©=f- ^©iij ^ 

[1216] ^^mcommm i ©«^,'Sg¥^©a-5^^ >^ 

m 7 ] *^BJ©^Btit?U 1 ©<l^JiSi¥©ff ©fi^iS--© 

[US] *«B^©siM«?!i 1 <Dm^}^mtm^f^^<Dzi~ 

10 t'-O^/S 

[0 9] ^mm(Dmmmi<Dmmm^(Dm^!^m<Dmm 
[mi 0] :$imm(ommmi(Dm^i 6mQAM<D-<^ 
[iai 1] ^mmcr>mmMi(Dy>^±^mrztmm 

m:^itni:©||»0 

[012] :^^m<Dmmmi(Dmi-6 4mQAM(Dm^ 

jS©0 

[013] *3^B^®^S£^J l©T>7":^iJiSr3i;iifi 

20 mtiitnta^mmm 

[014] ;$:^BIO^|fS^J 1 ©^JK6 4fitQ AM©{i^ 

[015] *^Ba©^JE^»J 1©^?B6 4ffiQAM©Jt^ 
Aa, A2©iiB^0 

[0 1 6] *^B^©||SS«?!l 1 ©T>5^:^ijigr2, rai; 
32lfiS:^itni6, n64©ll{5^0 

[017] *^B^©3iss«»i 1 (Dt'v^ jvM^m.oy-a V 

^0 

[018] *^B^©^^?ij 1 © 4 P S K^^©{i-^;^-^ 
30 -7.y^T^=7 hM 

[019] *^i§®SIJE^J 1 ©^ 1 SM«i© yxi-jf^Wi 

[020] *i^B^®s5ss{?ij 1 © 4 p s K ^rafs©^^;^^ 

[02 1] *^H^©^SE««Jl©||2§««S©>^D^y^'0 

[022] nmmcommm i ©giffj i e « q am©^^ 

[023] *^BJ®S|Sg«?!i l©^ff$6 4fitQAM©M^ 

[02 4] *^B^©SIM«»J l©7D-^^-h 
40 [025] (a) tt*^B^©^Sgfi?!ll®8filQAM®{M 

^-<.^h;i/0 

(b) H:*^B^©llffi««Jl © 1 6ttQAM©{t^--i<> h 

;i'0 

[026] *^BS©||SS«^J 1 ©^ 3 SM^® yay^m 
[02 7] *^B^®^Sg«?!l 1 ©^ffJ6 4fgQ AM©{f-^ 
.■iS®0 

[02 8] ^^B^cDmmmicoya—^^—h 

[029] *:^B^©||ffi«^J 3 lZfHfhBmiy::^y'A<D± 

50 [030] *^B^©iijE«^j 3<Dmi mm:^ > 3 -y-© 
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[03 2] *^racD*Sfi0!l3©^2iii^|7^3— ^J^CDyo 
[03 3] *^B^CD|IS£0!l3OB3ll^7^3-^*O:/D 
[03 4] *^B^©*ifS0!)3®D., Da, DaM"^®^ 
[03 5] *^B^©llii£«'!l3®Dx, Da, Da^l-^CB^ 
[03 6] *^B^©^SE«?!l3©Di, Da, DaM-^CDBt 
[03 7] *^?8©IISS0'J4t43{t?.e33ISfi®i>'X^ 

[03 8] ^^Bmmmmsicisif^mmi sqamo 
[03 9] ^^m(ommm3Jcisi,iri,m^i sqam® 

[04 0] *^B^®^fififi?!l3t:i5lt-&^ff$6 4QAM® 
[04 1] *^B9®^JS«»J3®^F^tt±®{t-^iESEl 

[042] >i^mm(ommm a ® t d m A:^r5?;®B#KW± 

®{i^i2g0 

[043] ^^m(Dmmm 3<Dmm^m^mm(D:/tJ -y 

[044] >^mBs<Dmmm 3 ®iE3i?Ks^®iPSEi 
[04 5] ^^m(Dm&m3<Dm^m:^^(ot^mm^ 

1h1K®7o m'<5'0 
[046] *«B^©||JE«iiJ 3® 1 6 Q AM«^®M^j^ 

[047] *^B9©||Jfi«»J 3 ® 6 4 Q A M{S-^®{S^;fe 

[048] *^i9®iiKi^j 3® 1 6mf3:^^(^mmmm 

^I1S&®:7'D <;'^0 
[04 9] *:^B^®|^^?!|3®Dv., D„., Dvz. 

D„2, Dv3, DHsm^omrs^mitcomBMm 

[05 0] *^BS®IISfi0'J3®Dva, Dh>, Dva. 

D„2, Dv3, D„3®-^®TDMA:&iC®^F^#a<b®Ui 

B^0 

[05 1] *^B^®|ISS««J3®Dvi, D„i, Dv2. 
D„3. Dva, D„3«-^®TDMA:5S,®^F^#'m-fb®ltt 
^^0 

[052] *^a^®||jfi«?ij 4 (cijy 5iie3!5:^S;®S{sSS 

»«:^0 

[05 3] *:^B^®|IM^J4t:iiltSP&»Si5(3M:i^^® 

[054] *^B^®|IS£fi?!l 4 tiiiit i)tS3fe;5S;®S{ttt 
S^^0 

[05 5] *^B^®|liBEfi^4{ci5{tSPg«SMiS:5S;® 
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[05 6] *^Bj0^ite^J4tCi3»t5.7=^i^^;bMi3l^2 

[05 7] *^B^®IIJfi0iJ5ti3ltSSJi^4 ASKS^ 

®{i-^.'i^ES0 
[058] *^B^®^S£^J 5 CiJtt S'Sff^ 4 A S K ®{s 
•^iSES0 

[05 9] (a) tt*^B^®|ISEfi?!l5{C*5ltS^ffJ4A 

S K®ft-t-'^ieS0 
10 (b) {i*^B^®^M0y5tC:B{tS^ff$4 ASK®M^ 

[06 0] *%0^®IIW!l5^c45lj-i.{S^^C/N^t®i^ 
-&®^ffJ4 A SKfl^Wd^.'^.iESia 
[06 1 ] ^SSfi?iJ5lCi3tt-2)4 VSB. 8VSB®i3|{l 

[062] (a) (i*^BJ©^S£^J5{Cj3(tSASK{i 

^o^t)7-(;i/^>;>y®#'{»vSB{l^®;<'<^ 
0 

(b) ti>^^m(Dmmm5izinf^vsBm^<ommi 

20 

[06 3] ^B£«?y5fC*j{tS4 VSB. 8VSB. 16 
V S B®R e c e i V e r®:?'D ^^^^0 

[064] *^B8®iissfiaj 5 izm-f^^^m^mmmcD 

[065] *^B^©^if£fi?iJ 5 iZiHi 2, T VSfgM^i*:© 

[06 6] **B^®IIJte0^J5tZi3lt^SiJ®TVS{S«|® 

T'D >y<>0 

[06 7] *^B^®^lfe«?!l5iCiD(tS«M •flfe±TVS 

30 mwoyu^ji^m 

[068] (a) tt^ifEfi?!l5. 6 tC^SJ^S 8 V S B®C 
onstellat io n0 

(b) f±SISS«»l5. 6{C*D(t-5.8 VSB®Cons t e 
1 1 a t i o n0 

(c) f,t.mmb. 6{Ci5(t^8 VSB®«^-^F^iK 

fl^0 

[06 9] *fgB^®|IM€«J5tc^(tS®^J^>rJ-^'© 
S!l®:/D >y ^0 
[07 0] *^B^®^M«?!l5C*5»tSt9-iKll]BSlo®il 
40 ^3i>3— y®7'a >y <>0 

[07 1] :^mM(Dmmm5lziHf ^m^9=:3-y0y 
D ';»^0 

[072] *|gB^®||JE0!l 5 ICiitt S^fSSi 1 OOli^ 
7^3— ^®7'D-;/i7 0 

[073] **B^{c J: 2>iiss«« 5 <Dmmm^<Dmsms. 
0 

[074] (a) {±*^^^3J;Sil5£^5Oiiii&7^r}- 
^?■®^D'V^'0 

( b ) tt**B^ J; S HM^a 5 ® jJIdft ^® a$MES0 

50 [075] *^B^t: i •5iiiSfi»j 5 <Dmmm^<Dt^ms,s. 
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[EI7 7 

in 

mi 8 

[E7 9 
[08 0 
[08 1 
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[08 2 
— ®:/D 
[08 3 

[08 4 

108 5 

M<?^0 
[08 6 

[08 7 
[08 8 
[08 9 

[09 0 

:^0 
[09 1 

mm 

[09 2 
[09 3 
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*^B^ Id J; s mmm 5 ©sifaa-^® ^p^ibb 
*^H^ (3 <t s mmm 5 ©h^^^ n - y ® :r d 

**B^ tc <t S ^5f6««J 5 ® 3 |ig«®3^^i^i^t® 
*^B^ <t s 5 ® ilifl^T^' 3 - y-® 7 
**B^ K: i 5 5 ® j@lfS«^® ^pasEs 
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*^B^{c <t i. mmm 2 o c/n i; p^jis-^® 

*^B^C i SUffi^J 2 ©fej^lSBgli: C/N® 

*^B^ J: i, mmm 2 ® j^fg^® yti^^^/m 
*^B§ c <t ^ ^it^ij 2 ® ® ■yti^y^^m 

*^B^(C .fcl^SS^J 2 ® C/N - Jc^— h 
J; 5 ® 3 |ig«®g{sJ!SS« 

*^B^ tc J: HM^J 6 ® 4 pgH® §MSS«^ 
*^B^ {' <t 2. Hm^J 6 ®PgJie5^ El 

>^mm i i. itffi^j 6 ®^giip]s&® yo^:/^ 



[09 4] :$imMi^^^mmm6(D'^msii(Dyti^^^m 
[095] *^B^ iz^^ mmm e ©e^^Pts^Ms 
[09 6] nM:^^(D9'i^'^jiTvmmcDsm^mm 
[09 7] y^mmi^z^^mmmeoT'i^'i'jvTvmmm. 

[098] *^B^ t J; ?, ^SE^J 6 ®e32lPtii«3g0 
[09 9] *^B^Cct?)|l5E«?y3® 1 6 SRQAM®^ 

[010 0] :^mm^x^mmm3cD3 2 SRQAM® 

[010 1] *^B§CJ;S^0iJ3®C/'N-cc^-l. 
— h 013^0 

[010 2] :^^B^iz^^mmm3(DcyN-3L^—v 

[010 3] *^B^lCJ;2,|l5£«?!l3®i^7 hmnt^m 



[010 4] :^mMizji?>mi&m3(Di^y hmnt^m 
[0105] *^B^ t i 5 mmm 3 ®*±MKiB#©iif5 

[010 6] :^mMiZ^^mmm3(D3 2 SRQAM® 
[010 7] *^B^^Cd;i,^^f!|3® 3 2 SRQAM® 

[010 8] (a) i,im^cDTvm^<7)mmL^^^ 
10 (b) iim^(D-mm(D'Twm^<Dm^m.^i9m 

( c ) it^mm<Dmmm scdt.i- Kffls:m-r0 

( d ) timmm 9 ® 2 mmcoof^n(D^^^ u ■^p®)s?sis 

^?ii0 

( e ) itmmm 9 ® 3 K«®0FDM® 3 o® ;^ k 

fe<&^-r0 

[0109] *«B^{c i ^mmm 3 cdt vis^^hm 

0 

[0110] *^BJt::j;S||SSf!i3®C-CDM©liS 
0 

20 [0111] *^BS(c J: SSIfit|«?!l 3 CD^-^SO »3 ^TE 
[0112] *^B^f3iS|tffit?!)3®>3 6 QAM^l£5g 
bfe»-&®^^^fy D aT0 

[01 13] *^Bjic i i>sijE^j 5 (D^mm^m^mm 

S0 

[01 14] *^B^{3 j:^mmm 5 ©ik^ib^s^^m 

®yD >y^0 

[0115] *^B^lr J; SlUEt?!! 7 ®ei#S^®3l§{B 

[0116] ^mmiz^^mmm7(Dm^m(Dyti>^'i7 

30 0 

[01 17] VtM:^^<DMm^S[ki h^7-< <y^®^?p 

m 

[01 18] *^Wi::<ki.||S£««J7®iiMgMi: 
'f>y^©:S-^^0 

[01 19] (a) ltVt5^:^^(Oi'^ AP,tiyYSimm 

(b) i±*f6B^{ciSSIi«^J7®<5'i' A;^n>y M2g0 
[0120] (a) {it^5fe:;55C®TDMA;&;S;^''r 
D h iEM0 

(b) ti:^mmiZji^mmm7(DTDMA^^'i^^ 
40 a >y MHM0 

[0121] *^BJtC i 2, 7 ® 1 |IgJi®ij|Sa^ 

[0122] *^B^{C i SlIMitlHJ 7 CD 2 PgS®j^§e^ 

®::'"D ^0 

[012 3] *^B^(C: iS^«?!l8®0FDM;^^Klg 

fI«S®7'D.>^;7 0 

[012 4] :^mmzx^mmm8<D0FDM:s^(DW} 

[012 5] (a) it^^:^A(D^mm^(Dmmimm 
50 m 
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(b) ii^mMizi:^mmm8(D^mm^(Dm^mmm 

m 

[0126] (a) a:|IJE«a|9ti5»ti)OFDMfflWeig 

( b ) Itmmm 9 it ^ ii{t a ±) t J; we i gh 1 1 ng U 
tz 2 Pga©OFDMCD 2 OCDtt'T'f - ^ >^;i'S:5^-ril 

( c) Itmmm S tztSi-^^^^^ -vr^PS^-^gtrWeight 

( e ) Itmmm e JC^Stt SWeightingb?5;V^:^^ 'J i?® 

mcDOFdncDm^m.'^^^m lo 

[0127] *^B^»CiS^0!| 9®aSSft«ltD>^D 

[012 8] {&) itmmmz. 4. 5lc43(t?>Tre 
llis Encoder (Ratiol/2) (oyu 

(b) a:^B£fif!l2. 4. 5 tiJttSTr e 1 1 i s E 
ncoder (Ratio2/3) (D^D >;/^'0 

(c) (i^Mi^J2. 4. 5 t^3{t§Tr e 1 1 i s E 
ncoder (Ratio 3/4) ©^D «y^0 

(d) lil5SSt?!l2. 4. 5{Ci3lt2)Tr e 1 1 i s D 20 
ecoder (Ratiol/2) ©^D ^yi'S 

(e) lilt6S0!l2. 4, 5{C:fe»tSTr e 1 1 i s D 
ecoder (Ratio2/'3) (0:70 ^0 

(f) {i^S£^J2. 4. 5t3fcMt5Tr e 1 1 i s D 
ecoder (Ratio3/4) ©7'D<j"5'0 

[0129] mmm9a:)^mi^>7f.)mmii:ff- kws 

[013 0] ee*«?!li;|IS£«?'J9©C/N?^ni-5-U-h 
®M^0 

[0131] 5 ©ll^lBfikH^^g© yu^yi^m 30 
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